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= The V-8 Convertible Coupe one 
of the smartest of Cacilac’s crea 
| tions, Prices range from $2625, 
£0, 6 Detrot. G. M.A. C. terms 
‘are conveniently availble, 


or, 


2) oO 


It has offen been said that deep in the increasing number of people, Today, this 


hearts of a majority of motorists is the 
‘ambition to own and drive @ Cadillac, 
Mindful of this, the Cadillac Motor Car 
Company has striven, year after year, to 


bring its products within reach of an ever- 


LLAC 


purpose has been fulfilled in exceptional 
measure—for the distinguished Cadillac 
V-8, expressive of everything that has come 
to be associated with the name Cadillac, 


is 


red at prices ranging from $2695, 
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| public demand for stocks 
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| demand, jost 


Is the Market Full of 


TEMPTING 


By LEON MEADOW, Financial Editor 


N SATURDAY, April 18th, Bob Con 
roped ih to see Steve Endicott 
{at the latter’: oiice. Both men were 
automobile salesmen, and quite friendly 
After comparing notes on the sumber of sales 
tach bad made the past month, 
{alk gradually drifted into a discussion of the 
Sepression, as most conversations ultimately 


with the market s0 
Tow, there must be a lot of real bargains an 
the list if you only know how to pick them. 
Conditions have reached the point where they 
have just about had their fall effect on t 
market,” said’ Cont a cigaret 
twas public participation in the ‘fizst 
place,” he continued, “that sent prices up like 
8 skyrocket —and it has been the withdrawal 
of this support that's largely. contributed 
ds ringing them down with sich 3 
Now there is probably’ less general 
san there was 
re the 1929 boom, and so 1 think that 
that's one good indication that prices are 
pretty near the bot 
‘Then you think,” pat in Steve, “that 
market prices work on the le of supply and 
‘commodities and clothes do, 
“Well, not entirely—but certainly 10 a large 
extent since the public beeame involved in 
‘Anyway-—whatever the catse— 
evident.” Take the leading com. 
panies In the tal, industrial or utility groups 
Preven in the so-called “depression-pr0of” food 
products industry. Why, their stocks 


ould be Bought at’ prices that wou 


Leo 
paper aro bere 
I have one on my dik,” answered Con- 


ery. “YM get it!” Ina few minutes he 
returned re getting tight down 
to basiness, a. smiling, as he noted 
‘that Endicott had alteady fetched paper and 
pencil 

SOh—thanks,” said Steve, “We'll just run 


the list and_pick the leaders in cach 
Remember now that it was April 
fare the selections they made 


raice 
= ‘S 


BARGAINS? 


“Tere—now 1 think that seleetion covers 
4 fairly representative group of high grade 
stocks. We picked them sot osly as kaders, 
but also because they are stocks which have 
one down deepest since the crash, I really 
believe that thes are representative of good, 
sound stocks which have dropped sufficiently 
to be quite deflated, “From the standpoint of 
yield, they certainly’ are more attractive than, 
iy ae bean in sear 

agree with you," Bob Connery replied, 
“They certainly Took tke’ bargains—and if 
you believe in the basie sounviness ol the 
Country, you ean buy them now and realize 
Handsome profits later. Which over are 


‘present, I'd lke to 
days Before making my decision 


it a few 


The nest day, Steve Endicott was unex- 
pectedly sent on'a business 


June 1st, 


to be exacthe met Bob going home on the 
S's? train 

‘Say, Steve,” said Bob, after they had 
settled ‘in their seats, “did! you buy any of 


those socks we put own that day at Your 


T didn't, Was called away on 
ness and never got a chance t0'd0 nyt 
about it 

T wonder how you would have made 
cout, Have you still got that list?” 

‘In my pocket yet, I think. Ves—here it 
li” said Steve. “Just for information kets 
compare i€ with today's prices, Got a pet 

Bob?" 
Here are the figures Endicott wrote down 


ing 


ook tye Sons hoa Manas 
i 

Sin Kets, 4 Texas, Hi 
rar yo 
eevee fg 
Siindand Gash Betvi a Ss 
neon 4 


‘would have been out any= 
where’ from $300 t0 $4,700-—all in the space 
of six weeks! Hardly) what you'd call & 
barzaia, eh, Bob?" 

“T sues ot, Steve.” 

“Wel.” said the other, “this little story has 
fone eral, and 1 might have realized it 
before if I hadn't been so ansious to find a 
Dbisgain investment, It simply this? buy 
‘ng stocks todayy on the strength of what 
seems (o be attractive prices, can prove to 
De costly. No one knows what true and cer- 
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tain level will finally be reached, and just 
‘where stocks will finally stabilize themselves, 
For the averaze investor, like mysell, it 
seems to be sheer folly to try picking’ up 
Stock bargains today. Supposing I buy 
Something that falls off 25 points. more in 
the next six weeks—then, aside from the 
apparent, actual. loss, what indication oF 
assurance have T that that’s the limit? And 
IER should be the limit, perhaps the stock 
‘will level itself at that point and never come 
back!” Don't get me wrong—the industries 
wwe selected are basically safe and sound. But 
public partieipation—with its wild and un- 
Feasonable. buying and selling orgies—bas 
Geprived the market of whatever relation 
Ship it formerly bore to business conditions 
Now, it’ fluctuates violently, and_ indepen. 
‘dently of conditions that really’ should aflec, 
for control it.The best thing Lor any man 


ff average means—can do, is to slay out of 
the: market entirely." 


rely 


sly right.” put in Con- 
‘will this ‘affect your 


-—T'lL keep the, money 1 
bank ual 1 


“Only inthis w 
have to invest in the saviny 
‘ean pick up some gilt-edge bonds or highest 
fade preferred. kuey—or guaranteed first 

ft yleld more than savings inter- 


mortgages 
fet, At all odds, the common stock market 
Kno place for’ man who has a small 
‘Amount of money to invest, and who wants 
av large “amount of security” behind "that 
fnvestment.. Tt was only Tuck that prevented 
me from burning’ my” fingers this time—so, 
in the future, 1 stay away from the Gre 
altoged 


ainly seems tobe the wisest 
polieyy" stld Bob, “and iT had the money 
Co invest—which I haven'—1d do" the 
same! 


To Help You Get Ahead 


HE booklets listed below will help every 
family in laying out @ Gnancial plan. They 


booklet 
"Tew savings plan which provides 
fh tegui fetiemene free fo an td 
Tngutance protection for his faruly,” A’ copy 
will be tmaled. on tequest by "Provident 
Mutual’ Life Insurance “Company, Philadel 
his, Pennsylvania. 

The’ Houve Heid the Bonds reminds he 
investor of the importance, not ony of tuby 
ing the invesument, bur of checking up the 
tuanker who offers i Address: Fuel 


in-use insurance as an active past 
rogram for. keting ahead finan 


how you 
of your 
Sally.” Phoenix Mua Lie Insurance Com 
pang, 328 Elm Stree, Hartford, Conn, will 
Send you this booklet on teques. 

Enjoy. Money show's how the regular invest 
tment of comparatively smell sume tnder the 


Tavesnors Syndiente. plan, with ntaal com 
pounding oh 31%) ance, bus a pr 
Iranent fncome prong estate, a nancial 
trycrva fora bushyess, or fund for universiey 
on or foreign travel. "Write for ths 
ltt). Invesoes  Sydicate, Invest 
Syndicate Building, ‘Minneapolis, Minnesot. 
low to Retire in Fifteen ¥ the sy 
of a aife, sure and defiice method of exab- 
fishing an estate and building an independent 
income which ‘will sopport you the res of 
your Iife-on the Biss of your present living 
Wide. Write for the booklet to Cochran & 
McCluce Company, 46 North Dessborn Sey 
Chicago, TL 
Sco How Easy It ts elis how itis possible 
fo start off with a definite plan for ering an 
immediate este leading ‘9 futore Bnaccial 
security. Get your copy of this booklet by 
‘writing to Postal Life Isueanice Company, 311 
Fifth Avenue, New York Cigy 


| Even way down here 


the 2 INGRAM barbers 


is 


RY JAR OR TERRY TUBE) 


| 
IN warm temperatures ike this,” said 
Tiscouewinse in an unpaid- 
for testimonial, “there's nothing 
little coolness on the cheek! And that’s 
| why I patronize the 2 Ingram barbers! 
| _ “For Ingram’s soothes away the old 
| sizale from the chin with a shave that’s 


cool! Cool!! COLI! 


“Ie delights my dukely jowls, ie takes 
the sting out of my hellish razor-blades, 
and it leaves me as comfortable as you 
‘aan expect in the circumstances. I'm 
| for Ingram’s till my dukedom freezes." 
| How right His Majesty is! Ingram's i 
cool! It’s cool because it’s got things 
in it that make it cool ... three special 
ingredients that soothe and tone the 
skin while ou shave. 
With Ingram's, you don’t need face 
tonics and after-shaving lotions. This 


INGRAM’S 
Shaving 


Cream 


hand out Clean, Cool shaves: 


smooth, cool blessing to your face com= 
bines the effects ofall eheee, 


[No matter whetber you pick the jar oF 
tube! Each isthe same—full ofthe finest, 
coolest stuff ever invented! 

Get behind  brushful of Ingram’s, 
and forget your fears of razor damage. 
No nasty nicks or burning stings with 
Ingram’s! 

Ie's unique. There's nothing like it 
fon earth (or anywhere else). And if 
you're a skeptic send us the coupon 
below. We'll bet 10 Free Shaves—10 
gloriously cool shaves—that you'll like 
it! That's safe bet forus, but it will pay 
you to take ic—so send the coupon! 


10 COOL SHAVES—FREE 
oo 
BustouMyens Co,, Derr. H-81, 

110 Washingron Street, 

New York, N.Y. 


Fd like to try ten cool Ingram shaves 


Neme—___ se 
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Gents, why worry 

about a litHe grease 
end grime when you 
Rnow what Lava 
will do? In less than 
60 seconds Lava will 
clean off the worst 
dirt your hands can 
get into. And No 
harshness! + actually 
Soothes your skins 


SS 


Gea 2, ™ ; 
tha Pave Soop Mow 
tekes the dirt->— 
protecrs the skin - 


TWENTIETH 
CENTURY 


ook oF 
Recipes, Formulas 
and Processes 


‘This book of 800 pages is the most 


complete Book of Recipes ever 
Tished, giving thousands ‘of recipes for 
the manufacture of fe articles for 
everyday’ use. “His ps, Practical 


Teas and Secret Processes 
‘every branch of Uhe useful a 


10,000 Practical Formulas—The 
Best Way to Make Everything 


A book to which you may turn with 
confidence that you will fad what you 
fare lookin for, A mine of Information, 
Uupsto-tate in every’ respect. Contains 
fan immense ‘number of formulas that 
every one ouzht to have, that are not 
found im any other work 
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Price, $4.00 


| ; 
The mariner recognizes 


character in b= aa 


that points t 


A wutr otis fragrance arouses a keen 
| desire to try it. A taste of the rich and flavory tobaccos 
| that are blended to give OLD BRIAR its distinctive character 

only whets the appetite for more. In contrast to ordinary 
blends, it has a sparkling quality that grows more satisfying 
with acquaintance. 


|UNITED STATES TOBACCO CO, RICHMOND, VA, U. S. A. 


POPULAR SCIENCE MONTHLY 


Make Your 


Refrigerator 


Suit Household Habits 


"EXT to getting a refrigerator that 
is well made, the most important 
thing. to consider is size. Tt is 
not only inconvenient to have an 

undersized refrigerator, but overloading 
a box raises the temperature and inter- 
feres with proper air circulation. 

While there are no hard and fast rules: 
that can be set down for everyone to fol- 
low, there are certain factors governing 
this matter of correct size that should be 
Hemembered by every erigeratOr pur 
chaser, 

"The habits of the family are what deter- 
mine the size of the refrigerator even 
more than the number of individuals in 
the family, This makes it impossible to 
say, therefore, that a certain size box is 
suitable for a family of five any more 
than it is possible to pick out a particular 
houte andl dimensions Jost et 
or five eo} 

‘Take, for instance, the Miller's family 
—a typical one of five members, includ- 
ing three’ grown-ups and two children, 
‘There is a lot of entertaining done in 
their house and the refrigerator is always 
Stocked with a. great. variety of oad 
besides all the milk and plainer dishes for 
the children, "A ten-cubie-foot box, which 
is usually just about right for families 

js quite a bit too small for the 
s, and yet their neighbors (five in 
family, also) down the street get along 
quite nicely with a refrigerator that has 
‘only eight cubic feet of space. 

‘The whole difference is that this latter 
household is made up entirely of adults 
and it is a house where there are few 
visitors and very simple eating habits are 


By F. G. PRYOR 
1y Popular Science Institute 


the custom. So it is obvious that it is 
the household's habits, quite as much as 
size, that determines how big the refrig- 
erator has to be. 

Then, t00, locality has a good deal to 
do with it. People living in the city near 
the stores find it convenient to buy smaller 
quantities more frequently and their 
refrigerators do not have the strain put 
‘upon them that is the case where a refrig- 
erator is used in the country or smaller 
communities. That is why you often see 
a city household of fair size that can get 
along with a four or six cubic foot box. 
Often, however, it is not out of prefer- 
cence that such’a small box is used but 
simply because apartment quarters will 
ot permit a more spacious refrigerator. 

This matter of space in the kitchen is 
something that frequently enters into the 
selection of a refrigerator. When there 

just one particular place where the 


INSTITUTE BULLETINS 
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‘Starred bullets 25 cents 


refrigerator can be stored, there is noth- 
ing to do but get a box that will fit in that 
space. Careful study of different manu 
facturers’ catalogs will show that a box 
‘can be obtained that will have the nec 
essary dimensions and still be constructed 
jn such a way that the desired food stor- 
‘age space is obtained. 

Tt is advisable, when using a refrigeras 
tor of the ice type, to allow for enough 
space so that the box is not likely to 
crowded. It is not possible to crowd an 
icebox and get really good refrigeration, 
for the amount of food stored in the box 
affects the temperature and is liable to 
boring it up above the 50" point essential 
to proper food preservation, Mechanical 
refrigerators can take a somewhat greater 
load of foodstufls for the same space 
because of the cold temperature that ean 
be maintained easily and the active cir- 
culation, However, too small a mechani- 
cal refrigerator is ‘no economy, for the 
unit will have to work overtime’ to main- 
tain the temperature at which the con- 
trols are set. 

In households where a good refrigera- 
tor is installed and has been found to be 
somewhat too small for the needs of the 
family, the best thing to do is to keep out~ 
side such foods as do not absolutel 
require storage in a refrigerator (certain 
Vegetables and fruits, for 
to purchase smaller quantities at a time 
‘of other foods that must necessarily be 
kept in the refrigerator. Also, care should 
be taken to place dishes or containers in 
the refrigerator in such a manner that 
space between them will permit free air 
circulation, 
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‘Another checks your errors in Pronunciation. 
Sul another pives you powerof wonds’—adds 


Sol, Cub Set of the 3 Minuserof Engin Gu, 
enacted vopeteach is inc high an 9 pe 
ted ieatherete: ‘rovrd corners tolr | 


lnuly reference showing 


ations, the correct thing € say 


Tage effectively. ind 
Five EnglishClubplancan helpyou—accept reetrial 


You have always wanted the cerainey that 
fi 


2a the aby expe 


SE membership en 
26 Sol Club see 
ration, Sead 


FREE-EXAMINATION FORM 
- PUTNAM'S, SONS (Dept. $08) 
E West 45th St, New Yorks NY 


My Name 
$1.6 No 


City & State 
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Not Spell 
by Sound? 


ast a sign painter conironted with a big 
problem: ‘The trouble. fs that_ ninety 
Percent of Englith words are mizepelled. T 
mnean the wrong letters are used such as C 
{or K and Ph for F and the B at the end of 
the word when it should 

bev somewhere in. the 
Iiddte or elt out altor 
fether, and-double let 
fers and’ sient letters, 
‘The words should be 
speedy sound. What's 
the big» fool idea of 
Such speling and then 
twine ak "core 
them? "Muse notes Wa 
ie printed Just at you 

read them and the dots 

find clashes In telegraphy are received just as 
they are sent. Tes. too. bad that human 
brings do not use enough Judgment to spell 
by tound, ‘which is just as much trouble 
OF lew than the present way, The man Who 
Invented this spelling has been. dead ior 
many. centuries, ad T hope be sets his 
ternal punishment. Some may not erce 
titling but Time to" me that to spe 
by ound isthe ‘correct way, as Theodore 
Rootevet insisted many years azo—P. Ly 
Newton, Kan 


Your Old Magnet 
Always Weighs the Same 


T woutn lke to tell B. McC. that his 
magnet does not change ‘in weight. Ne 
matter, where "he Weighed it, the weight 
would be constant, What he would weigh, if 
he" performed "the experiment suggested, 
would be the magnet’s attractive force. 1 
Tecognize this problem as One that sunk x 

‘dase when Twas studying physics—H. K., 
‘New York, N.Y. 


One Little 
Grain of Sand 


W. F.G, Corona, N.Y. has a theory 
wat tall buildings and 1, asa. Westerner, 
have a word to say (o him, He thinks that 
New York skyscrapers will, because of their 


eight, slow up the rotation of 
the earth, since, as he says, a slight weisht 
‘on one side of 


lop it, ‘New Vork fs no mote than 4 
ike’ pocket, arly moore than "wren 
Heather “om the back of an. clepbaat. It 
W. FG, will look at 2 reliel map of, the 
United States, be wil sce that we have 
pearly a dozen mountain peaks on the West 
Coast that are over 10, 
(00 feet high, each of 
which weighs. more 
than the entre city of 
New ‘York. For ex- 
ample, Motint Tacoma 
ie'Tados feet high and 
the Empire State Bulld- 
‘eis 1048, not ine 
ling the spite, Now 
Graw a. diagram and 
‘compare the two. Ths, 
true that a. weight om 
the side of a revolving sphere tends to stop 
He but am ara ar greater force than 
Wwe realize spins our earth through space and 
Tothing can stop it-—F. W. Sy Tacoma, 
Wath 


wee avenesy 
Paina 


wrgiry 


No Love for a 
Monkey Ancestry 


1 sx famous scientists are helping you give 
jour readers a lot of unscientific nonsense, 
When I read that T felt at first like not 

‘my subscription, but as you have 
hot cut cut what others have objected to, 
Which happened to be what T wanted left in, 
T will not ask you to cut out thie foolishness 
for two reasons. Fint, because 1 know you 
‘wouldn't; and second, because it will do 
those wise ones some good when they bave 
to admit that they know pothing at all. A 
man must have a lot of brains to tell people 
that his father was a monkey. Well, maybe 
0, but he is more of a monkey th 


Superstition, That Is why the spirit redtiams 
And the fortune tellers thrive as you showed 
in'a recent iste, "And that i why you have 

sy talk, 


Pane 
Cert 
Benda" 
a Nes 
Seis 
Fe ee 
ee oui erent 
Witham hee 
Seek ea oma 


Now, D. J. $., Will You 
Just Behave Yourself? 

Tx nerty to the article written by D. J. S. 
his stating that his only reason for buying 


Porcuar Screwce Merny is to devve a 
few laughs from the "babblings” of the 
fovealled, scientists (probably because. the 
Sfabhes” ie bevood reach of his. mental 
rertins), Seemed very ead to me.I D. J- 
S'S ooklng for something huhable, pet= 
ape [could recommend afew funny jokes 
ov cartoons, which would be moc more 
Smusine and appropriate.” To speak of the 
‘Siemtsts' theo ar being teks shard 
in every seme of the word. Porvias Semescr 
Mosrmty fa book for the man who thinks, 
nd coptaes very he humor: In fact the 
ieter by D. JS. was the voly humorous 
thing tthe Mage Int which Rt appeared 
OF Cries. Th. 


Another Side of the 
Same Picture 


POPULAR SCIENCE MONTHLY 


because of its clarity and the manner in 
which the maltieudinous details have been 
oiled down. Tt should reach a large numa 
ber of thinking, intelligent readers, who 
the ‘most ‘part are not fama with this 
cevidence-—H. J.C Aga 


Just a Great, Big 
Wonderful Story! 


1 nave read your articles about Russia and 
hey make "avery wonderial story of the 


word Russia in it. T 
dm sure Porvran 
Scere Mowrmty’de- 
serves great credit for 
So excellent and truth- 
ful a presentation of the Russian situation, 
‘Some ‘ot the conditions the Russians enjoy 
are: Every Russian is to. some extent a 
banker and a joint owner of all land, min- 


cals, and tools of production. The’ situa 
tion in ‘this country's pitiful.” 1 have 400 
acres of wheat that looks A-I. I probably: 


‘hall get thirty-five to forty cents bushel 
fori The peat generation of Runa il 

rit a well equipped nation free of debt. 
We in America must buy our nation back 
from the bankers, money’ lenders and profits 
cers every ten years, Inside of the next ten 
Years Russia will be saving for its workers 
the 100 billion a year that we are wasting.— 
HL B.S, Amherst, Colo, 


Here's One to Defend 
Old Numerology 


‘Yous editorial on “Radio Rackets" attracts 
ry attention because of your righteous hate 
(of the injustice so clearly set forth therein, 
Your. classification of “numerology” as 2 
science” leads to the offering of a few 
thouehts om the Exact Science of Numbers. 
Like yourself, Twas born a human question 
‘mark, and when some years ago I read for 
the first time that to the so-called ancients 
the number three (expressed. as IIT) "was a 
sacred number,” my curiosity was aroused 
andthe resulting 
WHY? led to tome in- 
teresting and startling 


rediscoverics. For ex- 
ample. the number IE 
appears in Newton's 


fermula—“action and 
reaction are Opposite 
nd Equal,” but it was, 
Confucius’ who con 
pected such effects with 
2. Cause in his formula 
Sahe twoleld operation 
of The Uitimate Principle” Thus we have 
evidence of a Rule of IIL, or Trinity. As 
‘numerology leads to symbology we have 
Symbols of that Rule of IIT found in a pair 
oF balances with their two “opposite and 
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equal sides and the fixed center which unites 
them. If the two sides are set in motion 
we haye a symbol of “the third law of 
oun” as set forth ia Newton formula 
Tis not generally. known arts ai 
all sciences are founded on the law of bal- 
ance—C. L.R,, New York, N. 


Keep Your Eye Peeled 
for This Patent Racket 


Howrvo been a. subscriber and careful 
reader of your intrusive and ‘entering 
magazine for several 

years, E want especially 
io congratulate you up- 
fom the articles concern. 
ing our patent laws a 
the protection of 
vventors you published 
some months ‘ago. Ta 
this. connection, feel 
ittmy duty to warn 
eator, through your 
pages, ‘against anew 
fated pirating racket 
Some time ago, 1 per- 
fected an iavention and took out a patent 
Av few days after the patent was issued, T 
received a letter from a patent shark. who 
brazenly threatened. to steal_my_ invention 
unless I agreed to let him manufacture it 
the bas of a ten percent royalty to me, 
It this arrangement ‘didnot, suit. me. the 
racketeer wrote, he would. “redesign” my 
invention, manufacture it, and proceed 2 


sS1Ree Aw hg” Stary fd 
fot reply. Instead, T wrote to the U.S 
EGrotsner of Patents, requesting advice. 
fie'wuggestod that place the cave in the 


hands of my local U.'S, District Attorney, 
‘und also bring it to the attention of the U.S 
Post Office Department. This was done. in 
‘addition, I (ook the matter up with the 
Better Business Bureau in the city where the 
ent plate i oeated H.R, Nast, 


Our Short Cute 
Save Him Much Time 


‘Tune have been many times in the past 
that T have been able to ure the different 
Kinks and short cuts that you sbow on, 
automobiles, radio, and around the home 
fenerally, and have never been disappointed, 
he tie tems you print area gon. and 
arly wait until the next copy of Your 
can hardly a coPy Of 


wearane (on the newsetan 3.6, 
Rankin, Pa 
Beetle That Fired 
@ Cloud of Gas 

Saat years ago in Marion County, Ark, 
L noticed some beetles busily engaged run! 
ning in and out under a good sized stone. 1 


Tene he stone over and touched ‘one of 

the beetles with a straw. As soon athe 

big fi the atra, it dicharged a shot of 

fut that formed ‘cloud about four or five 

Fics trom the bceis' tal. T touched 

fznin and the same thing happened exept 

the charge: was weaker. 1 repeated the 

{Ohckt and tach time there was 4 dcharae 

ft ens that grew rapid Test and es An 

Tadian, ‘who was 

ine, got down on 

Tine to wateh and : 
Ttexin touched a a 

inetle “the ‘eas was 

thrown into the Indian's 

face. He nearly ell 

ver, backward and 

outa not tenet, the 

Tiperiment. T have no 

ear Men of the ete 

ff the eas bat T suspect 

i would lid or ae 

aiyze one of the buss 

Enemies” Can anyone tell me more of these 

ftatsr—J. C2 Le iron Mountain, Mich. 


sh Chemistey 
Fo Eeeebedg 
‘Tur article, in a recent iste, about the 
pill box camera certainly was interesting. T 
Gon' do extensive photographic work, but 
enjoy using my camera to good advantage 
11 happens that T have such a camera as 
‘was desribed in that article. Tt will take 
Sisteen pictures on the standard vest-pocket 
iim. "Many of the snapshots that T have 
taken merit enlarzing. but T suspected that 
ail tharpoess of detail woukd have to. be 
Srerigeed. Dr. Hutchison. T read, has sur- 
essully overcome this, Heres hoping that 
tre can have the proces im the drur store 
Ecxeloping stations soon, Now a word to 
J. D. McPh. T sont ‘suppose that you can 
Appreciate industrial chemistry when You 
fee it Porcuse Scurscr Mostauy has 
Published plenty of iT hope thatthe 
ulin keep up the cond wor 8 i 
‘done’ for s0 many years—C. H. By 
Brooklyn, N: Y- 


Here's a Boost 
for Flyer Bellanca 


Your article on “Tony Fokker, Wizard of 
‘was very timely, I had been wish- 
Pet_ magazines would 
Bint am article onthe lig of some airplane 
so you can imagine my surprise 
When I’ found this tit staring me im the 
face, How about something on that litte 
Sicilian, “Guiseppe ‘Bellanca? "How many 
people know that during the war he offered 
to build for the American Government a 
bombing plane around two Liberty motors 
with a top speed of 160 
M. m2? Of course, 


Hike all reat geniuses, 
hhe was trampled under- 
foot by Biz Business. 
His fires were always 
Conservative 
Se, When he promised 
4 ship with a speed of 
12S 3c. at, chances 
were that when it was 
finished it was five or 
ten miles faster. This is 
a direct contrast to many desizners whose 
figures are too hopeful, in the end makine 
the manufacturer satisted with a speed much 
Tower than they figured, "He is ope of the 
fereatest, if not the sreatest, aerodynamiss 
lane knows more about how thea lows 
nt 
are wanted, ask Clarence Chamberlin. By 
yany attention to those 
yusiats—M. P. B., Detroit, 


Applause Accepted 
‘auth Profound Thanks 


Tx “Costly Nuisances. Vielt Riches." and 
“Seck Drugs to Save Dope Fiends.” ina 
recent iatue of Porta Sciexce Mosrity, 
You have attained to that almost impossible 
thine—a popular article on chemistry. Con- 
fgratulations —C. C., Winnipes, Can. 


Our Woodworking 
Wins His Approval 

I rmx that you are putting out one of 
the Bnest magazines of its kind that thas 


Tad del me tothe tral eerie 
that orca Scexce Mosruty has. an 


ther fellow wishes tiore special articles on 


‘career —J. H. T., Piteairn, Pa 
Gives New Airfoil 
to Clever Inventors 


Raise interested in aviation and enjoying 
‘the solution of physical problems, 1 hi 


inserting a stationary 
wand eld “of excess 
mn ‘and diminished pressure of a rotat- 
ing airfoil of the Flettner type the direction 
‘of action of the resultant of the forces of 
‘excess pressure and diminished pressure can 
be controled by. altering. the position of the 
stationary airfoil in the field of diminished 
resure, 

‘The principal object of the rotor-fil is to 
reduce ‘the drift factor and increase the Hitt 
factor of the ft-drift ratio of airfoil, The 
drawings, figures one, two, and Ubree, ate 
‘comparative drawings of the Fletuner rotary 
Airfoil, the rotor-fol, and the standard aeto- 
plane airfoil in like working. positions, ‘The 
rotor is the leading edge of the rotor-foll 
and an ordinary aeroplane equipped. with 
rolor-foll wings would have a twelve (0 
eighteen inch leading edge, and the giant 
Dornier DOX flying boat would use a wing 
with a ten-foot leading elge, The angle of 
Incidence at which the plane would fly would 
bbe less and the lift force would be tn oF 
Gree times as great as in present planes. The 
fdea is simplicity itself, but it may revolue 
ionize aviation” Who 'knows?—B, W. K, 
San Diezo, Calif, 


Broadminded, but 
‘on the Warpath 


Tx recent isue of Porctan Scirwer 
Monin WH. 8 Bewon Mas. had the 
nerve to say he didn't like ca 

‘Toul te te elt him that the eder of Gs 
‘magazine is trying the best he knows how 
to please his readers, and. just. because the 
same science is on the cover is no reason 
why you should” kick.” We dant care 
whether you like carpentry or not, there are 
Plenty that do, and it the editor had less 
Carpentry his magazine wouldn't have the 
Sle it does today. There are bound to be 
Articles ‘that da not interest every one, but 
a litle praise will ro a lot farther than kick- 
ing about what you read, Think it over, 
W. Ho. 

i certainly am in with D. W., of Mott, 
N.D. when he says if you cut aut anything 
jn your magazine it 
will "Tove its attraction 
Tor many readers. He 
also ‘recommends avia- 
tion. ‘So do I. because 


it i one of our greatest 


of its kind “on the 
FRarkt, and Yn thinking it is the best eae 

‘we can get for the money—C. AL HL, 
os Aneees, Cal, 


PRESDWOOD 
..- Now Tempered 


Revolutionizes 


ea 


concrete construction methods 


Score another triumph for Masonite 
Presdwood—now tempered! 

‘A new Presdwood . .. subjected to 
treatment that does for these grainless 
wood boards what tempering does for 
steel, Marvelously increased in density, 
strength, andimperviousnessto moisture. 

‘Tempered Presdwood is ideal in 
places where it must withstand great 
strain, abrasion or moisture, Already 
it has revolutionized concrete construc- 
tion methods . . . the entire form now 
ismadeof hesenewsuper-strongboards, 
No longer is Presdwood's use in con- 
crete construction limited to form lin- 
ings. Tempered Presdwood cuts 


forming costs to the bone, Requires 
Jess than one-third the usual backing 
lumber. Eliminates the need of lath 
‘and plastering. And the entire forming 
system can be salvaged, undamaged 


by use or moisture, for further service. 


Many ofthe country’sforemost build- 
ersand contractors are usingTempered 
Presdwood ... and finding that it sets 
‘anew standard for economy and speed 
in construction. And, furthermore, that 
it wipes out hitherto-accepted limita- 
tions in design and application. Write 
for the complete story of this new 
Presdwood achievement. Mail coupon 
today. 


asonite 


PRESDWOOD 


"Made nr 


POPULAR SCIENCE MONTHLY 


Perfect Concrete 
‘Tempered Presdwood produces per 
fectly hydrated concrete—of maxi- 
trun desty and sen So oath 
‘hat paint ean be applied at once. In 
audition to structural conerete uses, 
“Tempered Presdwoodisidealformane 
facturing purposes in certainingusties 


Four Thicknesses 
‘Tempered Presdwood is manufactured in 
boards 36° 347.34"and 3" thick. They come 
‘feet wide and in 12 fot lengths only. May 
be worked withsumetools wed on standard 
Presdwood and in same manner. Also takes 
same sain, paints, lacquers and enamels 


RAYMOND J. 
Editor 


ROWN 
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Real Detectives Beat 


type of detective is st 
from the pages of fi 
fight the modern criminal. 
He is hunting the big game 
of the underworld with strange 
new weapons; following a trail of hidden 
Clues with delicate machines that almost 
think: using. as the tools of his trade, 
the thousand and one recent discoveries 
of science. 
ince the day’ of Poe and Conan Dovle, 
readers have followed. the breathless 
exploits of Sherlock Holmes and his fel- 
fow man-hunters as they trailed their 
quay wih et te and roscoe. 
tween the covers of any 
still think of scientific erime detection as 
confined to. literature, Few are aware 
that'a_ random page from the casebook 
of a score of 1981 detectives would reveal 
just as thrilling, and even more amazing, 
Stories of applied science. wrecking. the 
plans of the underworld 
No carefully-planned plot by a master 
story-teller could be more dramatic, or 
‘more astonishing in its solution, than 


ping 
to 


yherlock Holmes 


THIS Is the First of a 
Series of Articles on the 
New Use of Science in 
Trailing Crooks... This 
Work, As Now Carried 
on, Makes the Most 
Thrilling Series of Detec- 
tive Stories Ever Pub- 
lished . . . In Future Issues 
Each Branch of Science 
Used by the Police Will 
Be Taken Up Separately 
with Instances of Its Aid 
in Capturing Criminals 


By 
EDWIN W. 
TEALE 


scores of realife detective mysteries 1 
Have just heard, often from the lips. of 
those who solved them. T have been going 
to school at the only “college” of its kind 
in America, the tecently-established 
Scientific Crime Detection Laboratory in 
Chicago. Here, more than thirty picked 
Candidates areeing trained. Fy are 
bo correspondence school amateurs. 

fare seasoned veterans from the homicide 
squads of a doven eles. 


JAY after day, I have seen them work- 

ing with new marvels, strange drugs, 
super-sensitive machines, the latest appli= 
tation of laboratory research in the fight 
to conquer the criminal. 

T have seen queer, invisible rays. of 
“black light” pick out a counterfeit bill 
from among a hundred good ones. 
hhave seen infinitesimal specks of dust 
expand under reat compound micto- 
scopes into damning evidence. T have seen 
the thin needle on a delicate dial swing 
like an accusing finger when tiny changes 
of electrical current in the skin pores of 
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viction a week has been the record of 
this bureau during the past year. Other 
scientific crime laboratories are operating 
in Paris and Lyon, France; Madrid 
Spain; and Lausanne, Switzerland. The 
Chicago organization ‘is the first of its 
Kind (0 be established in America 


AS 30% enter this fascinating workplace 
‘of scientific sleuths, you find yourself 
a labyrinth of connecting rooms. and 
wridors. At the center, ringed by chem- 
ical laboratories, photographic studios, 
and experimental rooms of half a dozen 
varieties, is the demonstration and lecture 
hall, Here, rows of chairs and a black- 
Board in front with a roller movie 
‘screen beside it suggests the ordinary 
classroom. But the fifty big brown 
cases with glass fronts circling 
the walls indicate the grim 
business for which the stu- 
dents are preparing 
They contain the 
captured guns of 


a suspect wr 
indicated he 
was lying, 


“hiethmarks” on a 
sheet lead to the machit 
delic 

cient” 


fink pronounce SE a 


4 forgery. These and a host of other 
scientific and mechanical wonders i 
writing “nis” to the “Perfect Crime. 


ITTLE more than a year ago, the 
Scientific Crime Detection Labora- 
tory was established. It grew out of the 
notorious "St, Valentine's Day Massacre 
in Chicago. On that day, seven men were 
Tined up against a garage wall and riddled 
with machine-gun bullets 
‘Colonel Calvin Goddard, famous 
firearms and ballistics expert, was 
called from New York (0 ex 
the lead and shells at the scene of 
the wholesale slaughter. His work 
in tracing the bullets to the guns 
of certain gangsters interested a 
‘group of public-spirited men who 
saw the need of a scientific crime 
detection school and laboratory 
and offered to provide the financial 
backing necessary, As director, 
Colonel Goddard gathered about 
him a corps of experts, and the 
laboratory opened last. April on 
the fifth oor of a loft builing 


the police of different countries, 
1 world clearing house “for infor- 
mation about international crooks 
was established in Vienna, Austria. 


Another innovation is being tried 


POPULAR SCIENCE MONTHLY 


noted gangsters; collections of fingerprints 
and tire treads; examples of writing and 
typing that have figured in mysterious 
crimes. One is nicknamed the “pineapple 
[t holds burned fuses, bits of shat~ 

infernal 

Another exhibits clothing worn 


machines, 
by murder victims, covered with blood- 
stains now brown, as though made by 


varnish. Each object in this strange 
museum has behind it a nerve-tingling tale 
‘of crime and violence, Every case con- 
tains a dozen front-page stories, 


UST outside the lecture room is the 
library. Its books on crime detection 
date back to 1689, Porutar ScrENcE. 
MowrHty and half a dozen other publica 
tions are kept on file and volumes on a 
wide variety of subjects are available for 
the research worker. For practically 
every realm of science is used by. the 
modern criminal-hunter 
roscopy, bacteriology, metallurgy, 
Tallistcs, “tosicologye—the list runs "on 


in Germany, At Berlin and Dres- 
den, handwriting specimens of 
known criminals are filed away 
with their fingerprints, One con- 


True Mysteries of Crime... 


Avousr, 1931 


indefinitely. Often subjects that seem far- 
removed from crime come to the aid of 
the baffled officer. 

‘Take entomology, the study of insects 
id their habits. ‘That apparently offers 
Tittle in solving a murder mystery. Yet, 
in half a dozen cases it played the decid 
ing role. In one, it placed the finger of 
justice upon the guilty person, who 
thought himself safe, weeks after the 
crime was committed 


HIS was the famous “Home Brew 

‘Murder Case,” which, some years ago, 
attracted world-wide attention because a 
microscopic, blind beetle finally led offi 
cers of the law to the house of the slayer! 

‘The body of the victim was discovered 
hidden among the weeds in a vacant lot 
Tt was evident that he had been dead 
for some time, and there appeared to be 
no clues to his slayer, Carefully placing 
the clothes of the murdered man in, 
paper bag, the fic detective in 
charge beat them with willow wands until 


[At upper right, Calvin Goadar 
1 rime Detection ‘ea 


1. Director of Selene 


all the dust they contained was at 
the bottom of the container. 

Esamining this careflly with 
high-powered microscope, he found 
‘wo teresting, things, One was 
umber of specimens of a tiny sight- 
less beetle found only in dark cellars. 
The other was a quantity of yeast 
spores of the type used in making 
beer. This indicated that the body 
had ‘been kept for some time in a 
dark cellar in which beer was being 
brewed, 

‘After listing all persons who had 
possible motives for the killing, the 
detective examined their cellars 
In scraping the walls in one 
basement, he discovered large 
‘numbers of the blind beetles. 
In a dark comer, not far 
from the home brewing 
Outfit, be also detected 
a dark stain. Ana 
lyzed in the 
oratory i 


__< 
Stranger than Fiction 


proved to be 
blood. When con- 
fronted with this 
evidence, the suspect 
confessed and the mys- 
tery Was solved. 
In examining stains to 
determine if they were made 
‘by human blood an entirely new 
method has been evolved, Carne- 
Institution scientists, in Wash- 
ington, D. C., discovered that the crys- 
tals of hemoglobin, the material forming 
the red corpuscles, have a peculiar shape 
in the human life stream by which they 
can be recognized, 


ASOTHER method of analysis eared 
‘on in the chemical laboratory has been 
perfected by Dr. L, Hektoen, ofthe 
MeCormick Institute, Chicago. "By it, he 
can detect human blood in solutions Kae 
ing only one pre hemoglobin to. $0,000 
In one case, he was able to 
{ake tiny shavings from 4 floor that had 
been carefully scrubbed after a crime and 
determine the presence of human. blood! 
Tn a score of other ways the chemical 
laboratory comes to the aid of the scien- 
Life detective in his fight on the modern 
criminal, Ina New" York robbery, @ 
Year oF so ago, entry was made into a 
inilding hy filing through a lock, A suse 
ect was picked up by the police. His 
alibi seemed sound until experts exam= 
ined the dost fone of is trouser cul 
It contained. several littering. particles 
like gold.” An analysis in the chemical 
laboratory showed these specks of ‘metal 
ta be composed. of the identical ‘alloy 
used in the Hock that had been filed, 
‘Dust and” (Continued on poge’ 112 
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Ts It Possible to Learn the Truth About 
the Habits of Alleged Man-Eaters in the 
Semitropic Water? Here Is the Report of 
a Study Made for Popular Science Monthly 
by One Who Now Fears the Swift Monsters 


By JOHN CHAPMAN HILDER 


OME years ago, I heard a celebrated 
‘naturalist state unequivocally that 
sharks would not attack men. As 
proof of his statement, he cited his 

‘own experience in shark-infésted waters 
Clad only in a bathing suit and a diving 
helmet, he had descended to the sea bot- 
tom, staying there for considerable periods 
while sharks and other fish swam neg! 
gently about, merely evincing a mild curi- 
osity in his presence. 

Further, this naturalist said that, though 
he had tried in various parts of the world 
to run down instances in which men had 
been attacked by sharks, he had failed to 
discover a single authenticated case. He 
fave it as his opinion tha attacks hitherto 
attributed to sharks had in reall 
Perpetrated by that other killer of the sea, 
the barracuda, 

‘Not being a naturalist, I do not propase 
to set up my own opinion in controver- 
sion of an expert. Nevertheless, 1 have 
leaned a few items of information that 
do not gee with the theory that the shark 
is as harmless as a dove. 
fat long ago, several young men were 
sing an net on the eat cast of 
Floeida, fo the water from a 

Suddenly, at the ery of “shark,” 


Xe reanced month. 


they scrambled to land. From the bridge, 


as sharks often do, in search of food. 
Among the swimmers was one who was 
‘not afraid of sharks. "They don’t attack 


men,” he declared. To prove his theory, 
he waited until the fish floated close to 
the bridge and then jumped onto its back 

‘The shark promptly amputated the rash 
young man’s arm at the shoulder. And 
ha! not his companions succeeded in driv- 
1¢ brute off, there would have been 


IIS incident, of course, proves noth- 
ing except that if you jump on a shark's 
back it will resent the familiarity, Sup- 
pose we take another case, one in which, 
according to the best report I could get, 
4 shark struck without such open provoca- 
tion. 

On the Inlet at Palm Beach, five mi 
tutes’ walk from where I 


‘Spotted like the leopard, the 
forts prey hidden by rocks. Aig o 
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pal dock, Last summer, the dockmaster 
went down to the ocean to take a dip 
before breakfast, He had waded out and 
was standing still in waistchigh water, 
when something suddenly seized his foot, 

Shouting for help, he got out of the 


his heel ripped off. He did not see what 
hhad bitten him, but the doctor who treated 
his wound, and several professional fisher. 
men who examined it, say that beyond 
question only a shark could have inflicted 
the injur 

‘A man who lives in West Palm Beach 
is minus part of his hand. Going bath- 
ing in the ocean, he ran exuberantly into 
the surf and dove headlong through a 
roller. Instantly one of his hands, he 
says, was seized by a small shark. ' He 
beat at it with the other hand and man- 
aged to get free 


HERE is a negro livis 

Beach whose scalp, 
marks of a shark's teeth, He is a native 
‘of the Bahamas, where his memorable 
adventure occurred when he was a boy. 
He was seized following a dive and rescued 
by companions just in time. 

The fact that tropic and subtropic 
waters contain dangerous fish does not 
‘mean that itis impossible to swim in them 
without being attacked. It does mean, 
however, if these stories are true, that 
there is’an ever present risk of attack. 
Some persons, confident that they have 
charmed lives, go for long swims off the 
Florida coast, firmly believing that the 
fish that is to attack them has not as yet 
been spawned. 

“There was one such enthusiast who used 
daily to swim about a mile out from shore, 
Having done this for some time without 
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le by J.P 
mon, pioneer seen Jurking in the vicinity of th 


spot 


if 


ff the surf, with the greater part of one 
calf tom away, presumably by the shak 
‘ Out in California, 1 have four times 
Jefe, note the short lower felt earth tremors. ‘There was no mi 

ine teed ing them for 


mishap, he pook-poohed the suggestion 
that it! was a hazaede 


day, he felt something take @ piece out 


route, In the surf, he fainted fror 
Of blood, but was pulled to land, 
‘who rescued him insist that he encountered 
2 school of small sharks, that literally fed 
‘on him as he swam. At the hospital, to 
which he was rushed, they despaired of 
saving his life; but after 
ment, he recovered 
T know of another enthusiast, 2 close 
friend of many friends of mine, who also 
Bald the ‘price of is, foothandiness. aracdas ad sacks ae not th eal dangerous deisnt of the Southern Sens, 
jough warned that a shark had been tay. armed with a barbed, boney lance near the root of ita tail, ca inflict a poison 


A baby es 
support 


than one month old ean 
‘weight hanging by Its hands 


What Dr. Gregory Has Told: 
ILLIAM K. GREGORY, 
internationally famous 

enlist of ‘the American 

Museum of Natural History, in con- 

versation With Michel Mok, staff writ- 

er, has explained that the earth, a mass 

Of hot solar gas, was torn from the sun 

about two billion years ago by another 

passing star. A billion years later, tiny 

its of living jelly appeared in mud a 

puddles. Later” they crowded. together 
{nto small wormlike creatures which slowly 
evolved into air-breathing fishes. » When 
finally they’ crawled out. onto the land 
they became our ancestors. Last month, 
De. Gregory told how man's face, inherited 
from a shark, i, first, a trap to catch food 
and, then, an instrument board containing 
the receiving parts of range-finding instew- 
ments such as eyes, eats, and nose. This 
face, said Dr. Gregory, is only one feature 
fn the museum known as man. 


R. MOK: Dr. Gregory, toward the 
end of our last talk you said 
that man is a museum. “Did you 
mean that some old people are 

living reminders of the fashions and cus- 

toms of a bygone day? 

‘Dr. Gnecony: Not at all, I meant that 
every man and woman, no matter how 
‘young ot how old, is a museum. You are 
‘one yourself, though you don't know it. 
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y Some Babies 


Others are covered with hair 


can hang by their hands like 


T supposed to be? 
De. Grrcos 
museum of ant 
ties; a collection of ‘remnants, 
some of them nearly half a bil- 
lion years old. ‘The reason tour- 
ists from far and near don’t 
conte to see you is that there are 


just like’ you in the world—the 
‘other human inhabitants of the 
earth, 
‘Ms, Mok: I don’t exactly 
regret that Tam not the only 
What are some of these 
iques and curiosities I carry around? 
Dr. Grecory: The little red spot in the 
comer of your eye is one. You remember 
T told you last month that it was a rem- 
nant of the horizontal eyelid of the shark. 
Another one is the remnant of the tail. 


Left, above, «human embeys as it 
‘about igh weebs old, in which 
Kotha Hight ta shown an" embryo of @ monkey. 


‘Mn. Mox: But we have no tail rem- 


Oh, yes, we have, You 
of & ail, and also of the 
muscles and nerves for wagging it, T will 
tell you all about it in a minute, But first 


Dr. W. K. GREGORY Continues His Thrilling Story 
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are Born with TAILS... 


and all young infants 


monkeys in the trees 


let me ask you something. Do you know 

what a tail really is? 

T should call it the part of 
that protrudes 


‘behind its rear legs 

De. Grscony: It is much more than 
just @ continuation of the backbone. It 
ig that part of the rear end of the animal, 
all complete with muscles, tendons, nerves, 
skin, and hair, that begins at the end of 
the body cavity containing the digestive 
and other vital organs. You must_not 
think of it as something separate. There 
is nothing separate or strange about it. 
The strange thing is that man does not 
have a tai 

‘Mr. Mok: We seem to get along all 
right without it. What is the tail for? 

‘Dx. Gniconv: To many creatures. it is 

at 


almost as important as the face, 


fades, for same 

land’ animals still used it to move about 
ith; that is, they used the. powerful 

muscles on either side of the tail for pull- 

ing the hind legs alternately backward in 

crawling. And some reptiles, including the 

aligator, wie It a8 a terrible weapoo—a 
il 


IR, MOK: Does it play an important 
MY noe d taieak wiome 
best, such as the dog, the cat, the horse, 
and the cow? 

Dr. Grecory: No, in the mammals it 
is an almost useless appendage. The dog 
uses it merely for wagging; in other words, 
to express its emotions. So does the 
Horses, cows, and other mammals use 
asa fy switch. The reptiles had thick, 
massive tapering tails, almost as big as 
the rest of their bodies. That was 2 
remnant of the old streamline design of 


he fishes. The mammals took a big step 
joward the human condition, As their hind 
legs came closer together, their tails nar- 
rowed behind the legs. 

‘Mx. Mox: How did it finally disappear? 

Dr. Grecony: It never disappeared 
« ‘as you will see in a moment, 
Certain’ monkeys used their tails to hang 
‘on to the tree branches, Some South Amer- 
fcan monkeys use it as a fifth hand, but 
the Old World monkeys, to which we are 
related, don’t use their tails that way. In 
them it is almost useless. You can see 
the successive stages in the reduction of 
the tail in some of the Old World monkey 
types, such as the macaques and baboons. 
It finally dwindled down to a tiny, curly 
“pigtail.” 

‘Mz, Mox: The great manlike apes have 
no tail, have they? 

‘Dr."Greconv: Outwardly, they have 
not. So, you see, the tail was lost before 
man appeared. Some people believe that 
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TO SOME reat men who 
have dug deep into the 
strange ways of Nature is 
given the ability to tell clear- 
ly what they have found. 
Dr. Gregory possesses this 
gift to a remarkable degree. 
Here he tells to you in terse, 
clear sentences the stupen- 
dous facts and traths he has 
discovered. 


the lack of a tail is an important dis- 


tinguishing characteristic of man. That 
is ‘wrong, Several kinds of apes and 
monkeys lost their tails long before there 
was any sign of man on earth, but that 
Toss didnot by any means make them 
men, 

Mr. Mox: What did you mean, when 
‘you said it never disappeared entirely? 


JR. GREGORY: The manlike apes still 

have a row of little bones, buried 
deep in the flesh, that plainly corresponds 
to the front end of the tail of the lower 
monkeys, They also have the muscles 
‘and nerves that once were used for wag- 
sing the tail. In other words, they have 
‘tail remnant. 

Mr. Mok: ‘And how about us? 

Dr. Gacony: Now Tam coming to 
you, At the base of your spine, buried 
‘deep in your muscles, there is that same 
row of little bones, and the muscles and 
nerves that go with them. “A remarkable 
fact has been discovered by Dr. Adolph 
H. Schultz, of Johns Hopkins University, 
‘an eminent investigator of such matters. 
He found that there are manlike apes with 
Jess tail remnant than man has. 

Mr. Mok: Is there any other evidence 
of our *tail-bearing” ancestry? 

Dr. Grecory: Ves, and scientists con- 
sider it most convincing. Every man 
before he was born had an unmistakable 
prolongation of the backbone which is 
obviously nothing but the remnant of the 
ancient tail. It occurs from the fourth 
to the eighth week in the unborn baby’ 
evelopment. Sometimes it does not dis- 
appear. 

"Stn. Mox: You mean that some babies 
are bom with tails? I have heard of it 
‘but I'did not know it actually happened. 


DDR. GREGORY: It does, There. are 
two classes of such human tails— 
false tails and true tails, ‘The false out- 
number the true. Many reported cases 
of babies born with tails are in the nature 
of tumors. But when all these are 
accounted for, there still is a considerable 
number of babies born with real tails. 
‘The latest and most authentic report is 
that of Dr. Schultz, who has made a 
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De, Gregoen. po 


te breatbe Does un 


special study of the subject. He found 
that there are close to 150 cases on record 
‘of babies born with genuine tails. The 
‘most striking case he discovered was that 
of a boy born with a tail nine inches long, 

Mr. Mok: What causes a baby to be 
born with a tail? 

Dr. Grecony: It is probably due to a 
disturbance, or arrest, in the development 
of the unborn baby about the eighth week, 
when the tail usually shrinks away. Why 
this happens is difficult to say, Possibly 
it occurs for the same reason that some 
babies are born idiots; only this happens 
at the other end of the body. 

Mx. Mox: What are some of the other 
“exhibits” in my museum? 

yk. Guscory: The great German anat- 
comist, Wiedersheim, has recorded 180 ves- 
tiges in the human anatomy; that is to 
say, remains of organs or other bodily 
paris that are now entirely or almost use- 
fess to us, but that had definite functions 
in our animal ancestors. One that we 
talked about last time is the set of muscles 
for moving the ears. Some people can do 
it, but the rest of us, who have Tost that 
talent, still have the useless muscles. Nat- 
urally, they were very useful to the ani- 
mals, to which the slightest sound may 
‘mean a threat of death. ‘Then, there is 
your hair. 

‘Ma. Mox: Is hair a vestige? 


JR. GREGORY: Certainly. Those 
Tocks of yours are remnanis of the 
fur coats your animal ancestors wore to 
retain their body heat. Our hair no longer 
serves that purpose. Yet, each of the 
remaining body hairs has a tiny muscle 
by which ic can be raised. In the mammals, 
the function of these muscles is plain. 
‘They use them to bristle their fur in cold 
weather. This gives them more air in 
their coats, and they lose less heat as a 
result, just as a roomy greatcoat keeps 
you warmer than a tight-fitting one. 
‘Ma. Mox: Are these little muscles still 
active in us? 
Dr. Grecory: Yes. but uselessly so. 
yen you are col, they contract. That 
is what gives you gooseflesh. ‘The unborn 
baby, inthe later stages of its develop- 
ment, clearly relects our fur-bearing 


4 Jone ah 4 primitive animal that haw learned 


ancestry. It is covered with a coat of 
fine, downy hair; sometimes this prenatal 
hair, like the tail, fails to disappear, 

‘Mox: Dots it remain throughout 
such cases? 


lite 


R. GREGORY: It does, as you have 

seen for yourself at the circus, when 
you looked at Barnum’s “dog-faced” boy, 
or the bearded lady. Another interesting 
ee Sees ee come 
shaped little projection some people have 
a the top of the ear, where it folds 
inward, 

‘Mx, Mok: Why is it called Darwin's 
point? 

Di. Grecony: Because Darwin first 
showed that it was a remnant of the 
pointed ears of the mammals. It occurs 
‘more often in men than in women. 

‘Mr. Mox: That might give women a 
good argument to show that men are 
closer to the animals than they are, 

Dr, Gntcony': Any time a woman gives 
you that argument, you can counter with 
the bearded lady! Did you ever take a 
food look at a newborn baby? 

Mu. Mok: Yes. Why? 

Dr. Grecony: Because then you must 
have noticed that it is a little acrobat, A 
child less than one month old can support 
its weight hanging by the hands; ‘most 
babies can do it with ane hand, 

Ma, Mox: Perhaps the babies that 
‘can do that have inherited the stunt from 
some ancestor who was an athlete, 

Ds. Grecoxy: So far as I know, all 
babies can do it, and all have inhetited 
the stunt from ancestors that were acro- 
bats; that is to say, monkeys, 


ME MOK: You mean that they got 
it from the monkeys’ ability to swing 
by their hands in the branches? 

Dx. Grecony: Not exactly, ‘The adults 
among the monkeys to which we are 
related have that ability. However, the 
human baby did not inherit the trick from 
‘them, but from the baby monkeys. You 
ssee, the mothers among these monkeys 
travel through the trees carrying their 
babies. To do so, she has to use her 
hands, leaving the baby without support, 
In self-defense, (Continued on page 117, 
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Secret of New 
Photo Miracles 


‘ORKING with a tiny needle « 
a wafer-thin piece of sheet metal, 
William A. Wallace, New York 


photographer, has taken an ami 
ing series of pictures ‘of New York sk 
scrapers. From street level to 
floor, he 

film ‘with, 


An ordinary “camera, similarly” placed. 
‘would take in only the entrance way and 
the first two or three floors. 

‘Wallace has arranged a unique variation 
fon the old pinhole camera idea to obtain 
Such remarkable wide-angle pictures. In 
such a camera the ray of light, reflected 
from each tiny point in the object photo- 
graphed, goes through the pinbole ina 
Mraight’ line. These pinpoints of light 
form an inverted image on the sensitive 
lm, 

‘The pinhole is only thirteen and a half 
thousandths of an inch in diameter and is 
cut in shim stock (thin sheet metal) only 
three thousandths of an inch thick. A 
number sixteen needle was used to make 
the hole and then both 


arrangement shown othe tation 3 
Upper right on this 

"The object of plating the pinbole at an 
angle and near the top of the plate 1s 0 
et a more uniform lighting ‘The lower 
portion of any tall building is poorly 
lighted as compared with the top. The 
lower portion registers on the top of the 
plate where the pinhole fs closer to it and 
Ellows more light 10 get thro 

“The angular postion of the pinhole lso 
helps to take the lighting even. More 
Tight goes through a hole at right angles 
than on a slant. 

‘The theoretical angle that could be 
taken by a carefully prepared pinhole is, 
Wallace claims, nearly 155 degrees. It is 
doubiful, however, if this extreme angle 
of view Could ever be attained in practice 


g 


iow. wr 
wweeage 
exh 


‘owing to the reduced amount of light that 
‘would strike the edges of the plate, 
"The views of the towering bullding, and 
what appears 10 be a. close-up ofthe 
Smaller building’ at its base, were taken 
‘without moving the camera. ‘The frst ex- 
posure was made with the pinhole; the 
Uther picture ‘was taken with a lens that 
included about the same angle of view 
tthe i by the orinary hand camera. 
‘apparent absence af people in the 
pinhole View is caused by the long expo 
fure necessary. It vas found that the 
proper exposure with the size pinhole speci- 
Fea using superspect fim, as one and 
one bal minutes 
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KNIFE SAVES FLYER WHEN PLANE CATCHES ’CHUTE 


Dearut all but overtook Private Harold [= 
1, Gums US my Air Cor, a See | 
Sige FM the ter dy: wen Be | 
Atempted a 2,000-foot parachute leap. His 

‘pening chute caught the til of the plane 

For forty-five minutes Osborne dangled in 

tnid-alr behind the speeding craft. Then a | 
rescue plane lowered a knife to him on a 
ting, Osborne cut himself loose and came 
down safely with an extra parachute be had 
taken the precaution to strap on his back 
‘This remarkable photo, taken. while the 
rescue ship was nlaneuvering to pass the 
Knife to Osborne, shows him, dangling a 

the end of the ropes while his ‘chute is sul 
entangled. It took ten minutes to get the 
tnife to him after help arived 


FIRST AIR-COOLED TRAIN NOW IN USE 


cars, The windows in this 
unusual train cannot be 
‘opened, nor is this neces- 
sary, as a constant supply 
‘of cool dustless aie at the 
right temperature forcom- 
fort is supplied automati- 
cally. One vestibule at the end of each of 
the new cars has no side doors and houses 
machinery to wash entering air. Single rail- 
way cars have been air-conditioned in the 
‘past, but this is the first time an entire train. 
has been air-cooled. In addition to the art 
ficial weather apparatus, each car is fitted 
‘with rubber shock absorbers. 


Ox tix Baltimore and Ohio Railroad the 
other day an unusual train was put into 
service, It is the first completely air-cooled 
passenger train ever used on a regular run. 
Manufactured weather is supplied to its 
passengers by devices that suck in air, wash 


‘cool it by. 
into the 


It free of dust by water jets, ar 
refrigeration before it is passed 


CLIFF-CLIMBING LIFE-SAVER 
SHIELDED BY WICKER MASK 


Reseatatixc a baseball 
er's mask a new helmet protect 
British coast guardsmen from in 
jury when scaling cliffs. At many 
points along the English coast. th 
only means of saving life in ship- 
wreck is by climbing down hy 
face of cliffs hundreds 
Of feet high. The heavy 
wicker mask wasdevised 
toprotect theguardsman 
daringsuch descent from 
abrasive injury by the 
rough surface of rocks 
and also from the at- 
tacks of birds that make 
their nests in crevices of 
the elif. 


PNEUMATIC GEAR SHIFT 
DESIGNED FOR AUTOS 


Ar rue touch of a handle like an air 
brake valve,an auto transmission, perfected 
recently by a Brazilian automobile engineer, 
works clutch and gear shift by compressed 
air furnished by a small pump on the en- 
gine. The “gears” of this transmission ar 
always in mesh, and 

while being changed. Reve 
plished by gears like tho 
transmis 


is accom- 
f ordinary 


THREE-WHEELED CAR IS 
BUILT FROM JUNK PILE 


Wares J. M. Custer, a garage man of 
Piggott, Avi, set out to build his car, this 
three-wheeled vehicle was the result. Ail the 
material came from the junk pile, and the 
completed machine cost, its builder sixty 
cents, Several of Custer's own inventions 
are built into the car. Two lamps on the 
rear fenders can be used as hand spotlights 
The single headlight turns automatically 
with the front wheel in rounding a corner. 
Seven different makes of cars furnished 
parts for the novel vehicle, which probably 


has no duplicate on American roads 
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Back to earth on A 
& Stove the earth. priceless 

scientise removed 
‘ros airsighe alueniname bah, 


Ten Miles High 


in an AIR-TIGHT BALL 


HUGE. yellow balloon soared sky- 

ward, afew weeksago, from A 

Germany. Instead of a basket, it 
trailed an air-tight black-and-silver aluimi- 
‘num ball, Within Prof. Auguste Piccard, 
physicist, and Charles Ripfer aimed to ex | 
plore the air 0,000 feet up. Seventeen 
ours later, after being given up for dead, 
they returned safely from an estimated 
height of more than $2,000 feet, almost ten 
miles, shattering every aircraft. altitude 
record. Oxygen tanks kept them alive while 
they made observations. Records of their 
instruments are now being checked and 
interpreted. First to rise safely into the 
Upper layer of the earth's atmosphere, they 
found the air pressure at ten miles altitude 
s0 low —onestenth of 
that at sea level—that a 
‘exposed to it would 
perish much as a deep- 
fea fish bursts ofits own 
internal pressure when 
brought to the earth's 
surface. Piccard and his 
id found cosmic rays, 
mysterious radiations 
from outer space, far 
more powerful than at 
the earth's surface, and 
gaged their intensity. 
‘The explorers. trapped 
samples ofthe upper air, 
“blue air," as Piccard re- 
ported it to appear, in 
cylinders. Analysis may 
prove it exceptionally 
Fichinozone,theintense- protec 


ly blue gas’ supposedly before the 


Fy 


responsible for the Heav 
layer or “radio roof.” ‘The 
story of their adventure sur- 
passes fiction. During the 
ascent, the aluminum ball began to 

‘They plugged it desperately 
with vaseline and cotton waste, stop- 
ping the leak. In the first half hour 
the balloon shot upward nine miles, 
‘Through prthoes, the observers saw 
the earth throught copper-colored, 
then bluish, haze. Te seemed a fat 
disk with upturned edge. At the te 
mile level the sky appeared a deep, 
dark blue. With observations com? 
plete, the observers tried to descend, 
but couldn't, While their oxygen 
tanks emptied, they floated aimlessly 
over Germany, Austria, and Italy. 
Cool evening air contracted the bal- 
Joon’s gas and brought them down 
on a glacier near Ober-Gurgl, Aus- 
tria, with one hour's supply of 0 
gen'to spare. 
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CAMERA TAKES 60,000 PICTURES A SECOND 
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Maxy believed that the 
ultimate limit in high-speed 
photography had been 
Facbel hes Baron Shive 
Japanese engineer, ane 
hounced not long ago a 
camera that could take 
40,500 pictures a second 
(PS.M,, May '31, p. 143). 
Now, however, the Japa 
nese Institute of Aeronau- 
tical Research at Tokyo has 
installed an amazing cam- 
cera that can take as many 
‘as 60,000 photographs in a 
single seconds time. It will 
be used to film the move- 
ment of air at high speed 
around models of airplane 
‘wings and struts, So fast is 
this camera that the move~ 
ment of sound waves, 
which travel about twelve 
miles a minute, and even 
the flight of bullets, are 
easy for it to record. So 
swiftly does the camera do 


‘At left, Japanese of 


its work that even the fast- 
‘est moving mechanical parts are brought to 
‘a standstill before its lens. The new “pan- 
cake camera” is patterned closely after 
Baron Shiba’s 40,500-picture-a-second in- 
strument, which is shown in the accom- 
panying diagram. Tt is nearly a 

man, The film is mounted on the im 
oof huge disk, and spins past a many-sided 
whirling mirror, As each face of the mirror 


MACHINE FINDS BUMPS IN NEW’ROAD 


‘A stpaxce contrivance that looks for 
‘bumps in roads and then marks them made 
its appearance on the highways of the state 
of Ohio the other day. It is propelled by a 
motor car, and whenever it passes over a 

in the road's surface, paint is auto- 
ly sprayed on the bump, marking it 


flashes into line a picture is imprinted on 
the film. Gears drive the whirling mirror, 
and an improved system of gears in the new 
model accounts for its greater speed. When 
the film on the rim of the spinning disk is 
completely exposed around jts circumfer- 
ence, a shutter automatically closes and 
prevents a double exposure. The film is 
then removed and developed. 


Tirta 'tnGocetving vot 


so repairmen can easily find it and 
‘smooth it off. Two pairs of bicycle 
wheels are connected by a long 
beam. To the center of this is 
fixed a recording wheel and the paint gun 
whichis operated by compressed air from 
a tank in the car. As the device passes over 
‘a. bump, the 


cording wheel lowers or 
ric circuit. that 


AMERICAN CAVALRY NOW 
CARRIES RADIO OUTFIT 


Watene Army cavalry are not to be d 
placed by armored cars, as described on 
nother page of this issue, because of rough 
terrain over which only horses can travel, 
this arm of the service is being brought up 
to date with ultra-modern instruments of 
warfare. Recently the first radio-equipped 
cavalry made its appearance during ma- 
neuvers on the Texas-New Mexico border. 
One trooper of the radio service wore head- 
phones and carried a ten-foot stick bearing 
his receiving aerial, A receiving set hung 
from his saddle. This cavalryman, trotting 
beside the commanding general, passed along 
mewages fom other divisions and from 
scouting airplanes. Eight horses carried a 
sending set with its dynamo and antenna, 
enabling two-way conversation and dis- 
pensing with mounted messengers. 
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British Tars Move Big Guns Across Fake Chasm 


A ie. the fake 


PERISCOPE GIVES 
VIEW OVER CROWD 


‘A westery inventor borrowed an idea 
from the trench periscopes of World War 
‘days and evolved the instrument shown be- 
low for the sport fan. No matter how difi- 
‘cult itis to get to the front rank of specta- 
tors, the user always has a clear view. He 
has merely (o raise his periscope and watch 

their heads. In this picture, the girl 
‘with the periscope is using it to’ follow a 
golf tournament at,Los Angeles, Calif. It 
allows her to see every stroke unobstructed. 


Ar Tite naval gunnery station near 
Portsmouth, England, the other day 
British tars staged an odd race to 
show what sailors could do ashore 
Cables were rigged. between plat 

forms that represented opposite sides 
ff a chasm in mountainous country. 
‘The ‘sailors then transported two 
field guns and their crews across the 
chasm on trolleys that ran on the 
cables. Each gun was "knocked 


MAD DOG's BARK 
PUT ON AIR. 


Jest whatamad dog's 
bark sounds like was 
Drought home vividly to 
Los "Angeles, Calif 

listeners recently, 
ETERS 
dog suffering from hy- 
‘drophobia was recorded 
‘0n a phonograph record. 
‘Then it was broadcast, 
together with the bark 
of a normal animal, to 
ern the pac when to 

‘away from a suspi- 
ciously acting dog. The 
‘unusual educational ex- 
periment was conducted 
as shown at right by of- 
ficials ofthe Los Angeles 
Department of Health. 


down” into three sections for its odd trip, 
wheels, mountings, and barrels being taken 
over separately. As each section crossed 
the chasm, members of the crew went with 
the load being drawn across by a tow- 
rope manned by husky sailors. It was a 
matter of but a few minutes to take the 
funs apart on one sie of the chasm, get 
‘and put them together again 
tothe Tar ‘sde, The pholowraph eove 
shows the wheels being carried across. 


USES MIKE TO 
FIND TERMITES 


‘Tenatrres,antlike insects that 
attack wooden, houses, commit 
their depredations unseen. Un- 
less the owner detects their hid 
den mud tunnels, he has no 
warning until their work is fine 
ished. Now a southern Califor- 
ria man has patented @. souni 
amplifying device intended to 
reveal them at work, Pressed 
against a wall, he says, its micro- 
Phone picks ‘up the’ sound of 
their tiny jaws gnawing through 
the woodwork, and itis heard as 
crashing roar in a loudspeaker, 
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a the Thug to His Own Gun 


Chicago Police, Trained to Handle Armed 
Men, Show, in Series of Pictures, How 
Weapons Can Be Wrested from Footpad 


= 


WHAT TO DO AND HH 


fom in tinted at the should 


Ey 
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New Machine Proves Skyscrapers Shiver in Wind 


Mew York they sway 


NEW YORK CITY i 
1s no counterpart in th 
He is David C. Coy 
engineer, and his seif-appi 
itching skyscrapers sway ani 
the. wind, 
Strange things happen 
Drceze hits a structure of f 


more, Office workers sometimes can fee 
e building move, and they may. even 
become seasick, This odd “sky sickness 
has been traced to the swaying of objects 
in the room, Hanging lights in one New 
York office ‘building swing several fee 
though the buil 

6 fraction of an inch, 


Tall structures 
such as the Empire 
State Building, the 
Chrysler Building, 
and the Manhat- 
tan Company 
Building in New 
York are carefully 
planned so that 
they can bend 
without breaking. 
Architects built the 
925-foot Manhat- 
tan Company 
Building so that it 
could swing out to- 
ward the sidewalk 


the, tee ia 
high baile 
ing mote 
nd om, the ight 

iniver” line, hie 
shows sideward Seay. 


as much as {wo feet in a wind. Equally 
flexible is the Empire State Building, 
‘upon which engineers have calculated the 
wind may exert a total overturning force 
‘of 4.250,000 pounds! 

sto. engineers have pl 
‘of skyscrapers to 
largely by rule of thumb, with a gener- 
ously ample margin of safety. But now 
as even taller towers are proposed, engi- 
neers for the first time have become 
acutely conscious that no one has ‘meas 
lured, as a guide, the behavior of tall build- 
ings in a wind. 

“That is where David C. Coyle comes in 
Not long ago he invented an instrument, 
patterned after a seismograph, or earth: 
‘quake-detector, to measure and record a 
building's “shivers” in the wind. 

Every building that he has observed so 
far has proved more than adequately safe. 


Each skyscraper has an individuality in 
its response to gusts of wind, Coyle finds, 
The wavy lines recorded on his instru: 
‘ment’s charts show that one building often 
shivers as many as forty times a minute; 
some of the newer, “slower” towers, as 
few as eight, It is these small but repeated 
vibrations that make lamps swing several 
feet and waves rise in bathtubs. From 
Coyle's records, engineers obtain data to 
aid in planning future towers. 

‘On a windy day, Coyle takes his machine 
to the top of a skyscraper. He levels it 
exactly, with three adjustable screw 
sets it in motion. Within the apparatus 
are two delicately balanced levers—one £0, 
record how far the building moves side- 
‘ways; the other how much the floor tilts 

Each lever carries a mirror that reflects 
a beam of light upon a moving roll of 
photographic paper. When the paper is 
developed it bears ‘two wavy lines, side 
by side, showing the building's sideways 
and tilting movement. 
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IFTEEN years ago 
the rocket was a 


toy, fit only for 
fireworks’ or laboratory 
demonstrations. ‘Twelve 


years ago only one scientist in the world, 
the American, physicist, Dr. Robert H. 
Goddard, of Clark University, Worcester, 
Mass., was working to transform this 
ancient plaything into a source of power 
for fast vehicles, So rapid has progress 
been, since then, that today the rocket is 
1 young giant, though as yet too impetu- 
‘ous and uncontrolled for commercial use 

Scientists and daring men of seven 
countries, including the United States, are 
‘making serious and audacious tests that 
may soon solve the problems connected 
with this form of transportation, 

‘A few weeks ago T visited the Raketen- 
flugplata at Berlin, the world’s most exten- 
sive experimental ground for the study of 
rockets. It lies in Reinickendorf, not five 
miles from the heart of the German capi- 
tal, and sprawis northward into the hilly, 
tree-protected country surrounding the 
metropolis. At this plant, larger than the 
famous flying field at Tempelhof, six engi- 
neers are working seven days a week to 
accomplish the miracle of hamessng giant 
rockets, 

The Raketenfugplatz means 
“rocket ying field.” Tt was not without 
design for the future that the Verein fir 
Raumschiffahrt, the German society sup- 


porting these experi 
ments, laid out so 
large a field. “Within 
five years, the engi 
neers there have pre 
dicted, rockets carry 
ing mail will eave and 
arrive at the Raketen: 
flugplatz on schedules, 
connecting all Europe 
by fast projectiles. 
‘When this first ob- 
jective has been safe- 
ly accomplished, the 
workers of the ‘Ger- 
man society will be 
ready to try a more 
ambitious project 
This will be the shoot- 
ing of a mail rocket across the Atlantic, 
to land somewhere near New York, with 
a cargo of letters or valuable express. 
Such transatlantic rockets will be the 
forerunners of great rocket ships built to 
carry crew and passengers. They. will 
‘cross the ocean from New York to Berlin 


those of an airplane, 
speeding through the upper part of their 
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Daring Men in Seven Nations Aim to Harness 


course, pethaps five 
hundred miles above 
the surface of the 
slobe, at an. esti- 
mated speed of 3,000 
miles an hour. 

‘The chief.” engi- 
neers of the Raket- 
cenlugplatz are Rudolf Nebel, Willy Ley, 
nd Klaus Reidel. They have announced 
that transatlantic passenger fights will not 
content them. Supported by a society of 
‘nore than 1,000 enthusiasts, these German 
engineers hope some day to launch from 
their rocket field a bullet-shaped craft 
destined for the moon or one of the 
planets. They see no theoretical reason 
‘why it cannot be done, though dificult 
mechanical problems raise many practical 
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This article tells you the sensational facts 
the author learned while making a_per- 
sonal tour of the world’s rocket fields 
where elaborate tests are now under way. 


By G. EDWARD PENDRAY 


ot But one by one, through score of experimental stations here and 
the cooperation of rocketors and abroad, penetrating into that borderline 
scientists all over the world, these are between atmosphere and space that no 
overcome instrument made by man. has so far 
touched. When that has been accom- 
JE MUST not be assumed that, plished we may look fo the rapid develop- 
pecause their project is the largest, ment of rocket trafic, for the greatest 
the Germans are the only ones work: problem is that of applying tremendously 
rocket problem, or indeed powerful liquid fuels in such a way as to 
ie Raketenflugplatz is the only get the full energy without bursting th 
Germany where experiments rocket 
Jer way. “The fuel at present being experimented 
sent there are groups and with by the Germans consists of liquid 
working in Germany, Aus oxygen and gasoline. The oxygen is 
“Italy, Russia, Roumania, necessary because the combustion is 0 
be United States to solve the rapid that it could not be supported by the 
15 to the use of this oxygen of the air. The handling of the 
in each of these coun- ‘one of the chief dificulties. ‘To 
ries the program is essentially the quelied it must be maintained at 
ame—frst an altitude rocket that mperature colder than 183. degrees 
will go up fifty, a hundred, or two below zero, Centigrade. At this tempera~ 
‘od miles, to the extreme limit ture even mercury is frozen, and special, 
earth's atmosphere, driven elaborate containers must "be used to 
werful liquid fuels and prop: handle the liquid. 
erly equipped ‘with scientific ap- ' 
and a parachute to bring this temperature the oxygen 
h rocket and instruments safe- sly, giving off quantities 
ly tack to earth, Then mail of oxygen gas. If the container is closed 
Kets, under control. from to prevent free evaporation a tremendous 
to destination, shooting be- pressure is created almost instantly, and 
woen eties, bearing commercial if no provision is made to relieve it, the 
cat enormous speeds, tobe container will burst with a terrific explo- 
folowed by rockets capable of sion 
Crossing the oceans of encit- During the rocket’s flight the axygen 
the world, carrying fuel must be kept cold, yet under sufi 
freight and passengers. Final- pressure to force it rapidly into th 
powerful ships of 5 Frastion chamber, which is the motor of 
Toaring to the moon orto our the rocket, Thefe, not many inches from 
other neighbors in interplan- the extreme cold of the oxygen, a temper- 
clay space ature as great as that of the oxy-acetylene 
‘AS you read these words, flame exists, fed by continuous streams of 
the first high altitude rock: gasoline and oxygen. 
‘eC may be hurtling upward A most important problem, and one that 
rom any one of nearly a has not been (Continued on page 120, 


BG. Seietetad 


"The 
{igi onyaen tank ix in the nose and the 
fatoline (a the tube at the side. The fuel. 
Koeds at bs the center 
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By HARRY W. HUKING 


2 
‘Around. m 
cloudy, moonless night. 


fears. the roar of three powerful 


motors. In the cabin back of 
ime, passengers and mail for whose 
ely I, and I alone, am respon 


sibl 

Before us is the great Hump of 
the Rocky Mountains, rising to 
more than 9,000 feet, A. swift 
Gown-current of ir, ‘an instru 
ment gone momentarily wrong, a 
slight "miscalculation, and the 
frreat plane in which we ride will 
hhurl itself against a mass of gran 
ite—and we shall have made our 
last fight 

Yet for nine years, for 1,200 
nights, I have hurdled the mighty 
Hump and not once have I been 
forced down by mechanical trou: 
ble. Storms roar out of the ean- 
yons and sweep around the peal 
‘Gutching for plane, pilot, an 
passengers, but of these we are 
how forewamed by radio— 
best friend of the night flyers 

These we dodge, if possible 
going over or under or around 
them, Failing thus to escape, we 
seek one of the emergency fields 
and sit down until the elements 
calm themselves, But we diel not 
always have this unique factor of 
safety 

Back in 1920 there were no 
eyes and ears to tell us what 


A veteran pilot's thrilling story of 
hazards met in big planes over 
America’s toughest flying country 


thousand feet in the The suthor, | 


the blackness. of 


and it was that 
my most thrilling 
experience and narrowest escape 

after I left Reno on 0 


the radio apparatus is care 


Night Flyers, at 10,000 Feet, 
Hurdle the Rockies 


trips, I ran into a bad storm, Vainly T 
tried’ to. get under or over or around it 


Each attempt failed, There were 
no emergency fields in those day's 
nd there was nothing for me to 
do but grit my teeth and try to 
fly through the snow- and sleet 
laden gale 


UR Wann 1 iilted the nose of 
) the Liberty-motored DeHav- 
illand and let her climb, Some- 
‘where up there, I thought, there 
must be calm weather. At'17,000 
feet, the wind was less furious and 

regan to exult in the belief that 
Thad actually won through. My 
joy was short lived, At that in- 
Stant the Liberty engine began to 
sive trouble 

Its climbing power was gone, 
Worse than that, it could not hold 
the altitude we then had. Down 
we went, dropping swiftly into 
the whirling storm clouds from 
which I had thought we were 
clear, Down, down, far below 
the 10,000-foot mark at which lay 
safety. Where we should have 
been nearly two miles above the 
earth, the altimeter told me we 
were only 2,600 feet up. 

1 knew that no ship could live 
at that height in the midst of the 
rags hidden by the darkness, A 
crash was inevitable, It came, 
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When I awoke, five days later, I found 
myself in hospital room, The pla 
had struck a. tree and left both 
‘wings among its branches. 


PP HAT accident, occurred neat 
years ago. Since then T have spent 
5,000 hours fiying back and forth across 
the Hump without damaging a plane or 
hurting myself or any passenger, Science 
‘and mechanics, combined with the greater 
skill due to experience, enable us to avoid 
such conditions or, if we do meet them, to 
fly out. 

‘The crash that nearly ended my flying 

jeer was caused by ice forming on the 
carburetor and choking off the gas. Today 
hhot air heaters keep ice away from the 
carburetor in even the most severe 
weather. In the old days, when caught 
in a storm, we either few through or 
crashed. Now, in such an emergency, 
wwe land on one of the intermediate fields 
or follow the radio to clear weather. 


the evening with a ton 
of mail and twelve pas- 
sengers and confidently 
hhead into the blackness toward Re 
Cheyenne, and Chicago. Everywhere along 
the 1,000-mile route ground observers send 
us uninterrupted reports of weather 
ahead. Frequent lights guide us on the 
right path, and there is an emergency 
Feld every twenty miles. Almost all of the 
time we are within gliding distance of 
some field. 


EEN while, climbing one side of the 
Hump and gliding down the other 
we are near a field. Three landing places 


have been built to make the trip safe 
‘The Hump is just what the name implies. 


vin. Aton of mall and express 


33 


It is a ridge of mountains in California 
lying between Truckee on the east and 


n the west, The mountains 
straight up from Truckee 
m of 6,200 feet, and in an 
mile airline they climb '3,000 fe 
they start falling off on the west 
til the surface of the earth 
Sacramento, seventy 


T NIGHT we ily over the Hump at 
10,000 feet. From Oakland, flying 
fast, we cross the Berkeley Hills at 3,000 
feet From hegin to 
limb. If weather is clear and the wind 
is not pushing us along too fast, we climb 
eadily so that we reach 10,000. feet 


st one of the Bix transport plas 


before crossing. Sometimes we circle 
several Limes to get altitude before reach- 
ing the crest, 

T recall one night in the old days when 
we circled an hour over Blue Canyon in 
descending currents of air, unable to gain 
altitude. “Then we flew ‘into a current 
moving upward and. soon had reached 
15,000 feet, at which height we caught 
a tail wind that blew us over, We soon 
landed at Reno, 

While we can get over the Hump at 
right as low as 9,000 feet and during the 
day at 8.400, we never go. through at 
those levels. At those altitudes the pilots 

must wind around can- 
yons. In fact, at 8,400 
feet the plane’ at some 
points will be lower 
than the railroad tricks 
on which transconti- 
ental trains run, 

It never ig necessary 
to fly lower than 10,000 
feet, even with a full 
load of mail and_pas- 
sengers. With | 1,375 
horsepower pouring out 
from the three Hor- 
het engines, one of the 
big ships “can climb 
from sea level to an 
altitude of two miles 
in twelve minutes, 

Brilliant lights at- 
tached to the lower 
wing, together with 
safe automobile-type 
brakes on the wheels, 
enable us to bring one 
oof these planes, (Con- 


tinued on page 113) 
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Bootleggers’ New York Castle Beats Movie Thriller 


Securt trapdoors that swing ponder 
ously upward at a button's touch, and 
apparently solid walls of brick that’ open 

hidden hinges—such scenes as these, 
hitherto found only in. movie thri 
sreeted the eyes of prohibition agents the 
other day when they raided a veritable 
ootleggers’ castle in the heart of 
‘York City. Behind these ingenious barri- 
ccades they found a huge alcohol distillery. 
Biggest, discovered since prohibition 
began, it had been turning out $0,000 gal- 
ons of alcohol a day—enough to fill 
three ordinary railway tank cars. For a 


NEW ULTRA-VIOLET LAMP WILL LIGHT HOME 


Recextty invented, a new kind of 
ultra-violet lamp for home and office con- 
tains, the healt-gving rays and is also 
suitable for general Its light 
is white with a slightly bluish tinge. The 
light comes from a small spiral of glass 
tubing, which contains mercury vapor and 
a secret mixture of rare gases. When the 
ccurrent is tured on, the tube becomes 
luminous after the fashion of 
tising signs. The combined luminosi 
the gaseous ingredients is said to give 
a light containing all the natural rays of 
sunshine, This is the first ultra-violet 
lamp to’ combine the light of mercury 
‘vapor and of luminous gases, although 
other, recently developed lamps use a 
combination of mercury vapor with an 
incandescent metal filament. ‘The new 
lamp is still in the experimental stage. 
bbut is being tried out in actual service in 
a New York office. 


blind, a garage had been operated on the 
ground foor of the six-story building. A 
Side door led to an office, where the agents 
{ound a hidden button that opened a trap- 
doar in the floor and revealed a stairway. 
Te took the agents four hours to thread 
their way through secret passages 10 the 
stills," They found the building deserted. 
An elaborate signal system of telephones, 
lights, and gongs had evidently given the 
alarm of their approach. Inside the 
rarage itself they found a false wall that 
Swung open, so that a truck backed up to 
it could be Toaded with drums of alcohol 


from an efficient conveyor, When the 
panels were closed, the garage resumed its 
Innocent appearance. 


TALK WASTED ON FROGS 


In MAKING tests to find how he 

research workers at Princeton 

yy, Princeton, N. J., have found 

ogs and turtle’ “are deaf to 

human speech. ‘The only sounds that are 

audible to these creatures are those that, 
resembled the croak of the bullfrog, 


TAbover note 
shen cleccic current Ix tned on, 


Avousr, 1931 


Below, Vo 


\ Eo 


Floating Mike 


Gives New Voice 


to TALKIES 


in hoolboy knows th 


sound carries best over water 
mained for Chris 


York acoustical en 
into a loudspeaker an a 
fing sound for talking p 
Recently Volf exhibited tw 

a new | nker with a trough of water 
buile i into the ait 
sounds din by a series of 


‘One of them, a little wooden cabinet 
scarcely twelve’ inches high, is a_loud- 
speaker intended for the home radio set 

‘The other, a huge cabinet considerably 
taller than a man, has just been installed 
behind the sereen’of a New York talkie 
theater. It can successfully reproduce the 
full-throated sound of a symphony or- 
chestra or a great chorus. 

Both models direct sound from con- 
ventional loudspeaking units downward 
through resonating tubes like organ pipes, 
all of difierent sizes, designed to enrich 
the tones. The sound then strikes the 
water and is carried to the listener. 

‘After reflection from the water trough ia 


pipes and. water 
trough, high and 
low pitched sounds are faithfully rendered. 
Less power is needed to run the Volf 
speaker than other types that project the 
sound straight through the screen, since 
the new instrument conveys the sound 
around it 
Four years, ago Volf started his exper 
ments by noting the way in which a grad- 
uated series of tubes resonated the sound. 
Since then he has built sixty-seven dif 
ent models of loudspeakers in his search 
he has just perfected. Its 
fuse sound, instead of pro- 
3 searchlight, may bring 
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lkies to theaters with bad acoustics 
An entirely mew system of sound te 
fing for motion picture studios is an 
other application Valf discovered for the 
principle of using water as a tool in acous 


apparatus. In such a studio, micro. 
phones would not be suspended’ in the 
air. ‘They would float in a led 
‘canal encircling the sound They 
need not be near the speaker, tests have 
shown, for his voice would strike the moat 
at the nearest point, and would be trans- 
‘mitted with undiminished intensity to the 
floating microphone some dist 

For this purpose Volf has 
new type of microphone inclose 
cone-shaped housing. An upward current 
of warm air, created by electric lamp bulbs 
in the hollow base, leads sound waves 
from the water’s surface to the micro- 
phone concealed in the upper cone's tip. 
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GRAMMAR SCHOOL PUPILS RAISE CASH FOR OBSERVATORY 


Pupils at a Wilmette, I 
tory in this county. Fer 


NEW MACHINE DOES FOUR 
FARM JOBS AT ONCE 


‘Tate “culti-mulcher,” a new farm imple- 
‘ment, does four jobs at once, thereby sav- 
ing time for the farmer. ‘The machine 
was demonstrated at the Federal experi, 
mental farm at Arlington, Va., a short 
while ago, and received much ‘favorable 
comment from official 

‘The new farm cultivating machine 
combines the old spring tooth harrow, the 
roller, and the grain drill. At one time 
found the field a farmer can Toosen up 
the soil, put in fertilizer, seed the land, 
aand leave it rolled free of all lumps. In 
the past, three or four trips around the 
field were necessary to do this work. The 
soil is left packed just enough to prevent 
the escape of moisture. It is pulled with 
team of horses or a tractor, 


Scuoouvoys of Wilmette, IIL, 
search the heavens, following the 
stars in their course, through an 
astronomical telescope in a public 
school observatory. This, believed 
to be the only grammar school 
observatory in the United States, 
was paid for by money that school 
pupils contributed over a period 
of six years. The housing and 
‘mounting for the six-inch tele- 


‘This machine ‘oy cultivating, 


scope is similar to but smaller than those 
found in larger observatories, "A round 
Structure, topped off by a hemispherical 
tating ro hows the tee, a 
Ming if to be trained on any part of the 
Sky" visible from the Wilmette public 
School in which itis installed. "The tle- 
cope was built by the frm that con: 
Brocted the great forty-inch instrument at 
Nerkes Observatory, Willams. Bay, Wis 
The. itallaton ofthe telescope “has 
greatly increased the (pis interest in 
Estronomy, according to the instructors, 


MOTOR NOW HITCHED TO 
PENCIL SHARPENER 


Ax rLecriac motor drives a new pe 
sharpener that, ma 
job, A pencil is held in an opening 
fend of a transparent casing like the 
fon hand-operated sharpeners. 
little switch on top of the motor is thrown 
and the little machine, 

sharpens the pencil neat quickly: 
Unlike most hand-operated sharpeners, 
which can take but one size of pencil, 
the new motor-driven machine has a series 
of different-sized openings in its casing, 
enabling it to be used to sharpen almost 
any standard-sieed pencil 


LOCOMOTIVE TENDERS BIGGER THAN SWIMMING TANKS 


Lancxst of locomotive tenders are two 
now being tried out with fast passenger 
engines of the Pennsylvania Railroad. 
Each can carry twenty-five tons of coal 
‘and 25,000 gallons of water. The capacity 


of their tanks is thus greater than that of 
many swimming pools. Use of these ten- 
ders is expected to eliminate some of the 
fuel and water stops on long runs. When 
fully loaded these giant tenders weigh 


305,000 pounds apiece, or as much as a 
large locomotive, This enormous weight 
is carried by two six-wheel trucks fitted 
with roller bearings, so the locomotive's 
pulling capacity will not be reduced, 
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Keeping Clocks RIGHT by Wire 


ine" 


EW apparatus, of almost human 
inteligence, asin transmitting 
the Westen Union Telegraph 
Company's time service to sub- 

scribers in" all parts. of the country. 

Improved synchronizing and _ testing 

machines have recently been installed in 

the telegraph company’s new building in 

New York City. Time reports Ro out 

lectrically from the New York master 

clocks to other master clocks in all the 
larger cities, "Thence they are distributed 
to subscribers by branch lines. In other 
parts of the New York building are elec- 
trical devices that automatically wind and 
fet at regular intervals the 120,000 clocks 
of the system. 

From the U. 


Naval Observatory at 
Washington, D. C., comes the time to the 
New York office. " Astronomical observa- 
made nightly if the weather per- 
are used to set Uncle Sam's official 
clocks, the ticking of which is picked up 
lectrically and relayed 227 miles to New 
York. There the ticks of the Washing- 
ton and New York master clocks are 
printed side by side on a narrow strip of 
paper, Thus if the New York clocks 
vary from Washington time, the error is 
immediately noticed and corrected. 

Tt is three minutes to twelve, noon, 
Eastern Standard Time. The remaining 
seconds before the hour can be heard 
being ticked off in every master clock 
office and many telegraph offices in the 
nation, , Thi three-minute second-beat 
service insures the accurate testing of tt 
Tocal master clocks and: allows trainmen 
for telegraph operators time to set their 
watches, 

In every master clock office is a small 
contrivance inclosed in a glass case less 
than a foot square. This is the synchroni- 
zer, a little machine that watches the 


locks of a nation. Promptly at the tick 
fof the second marking the hour, flashed 
by wire from the New York office, each 
vf these machines send electrical impulses 
‘over the wires to all the subscribers’ 
locks. “Each clock has an electric motor 
attachment, and when the hourly flash 
comes, the motors wind and set them. 
Standing next to. the synchronizing 
machines, in each master clock office, 13 


Sindy, They 
pare at theo 


another new device which insures unbrok- 
fen time service throughout the country. 
This is a testing machine, that tries out 
each individual clock circuit at regular 
intervals. It is entirely automatic and 
works without human attention. If 
Tittle tester finds a defective 
prints that circuit's number on a moving 
tape, so repairmen know exactly where 
to look for the trouble. 
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Can You Tell Fog from Haze? 


Rew into a thick haze one 


moring, an, airplane pilot was aston- 
ished to notice that he could see bet- 
tet with his new amber gomeles than 


without them. "A. few days later, fying 
through a similar haze, he was amazed to 
fd that his goles actually obscured his 
vision, 

‘The fault. was not with the gogzles, 
the pilot's vision, or his imagination, 
Ac really lay with his understand- 4 
ing of weather terms. 

lis haze the first day 
was made up of mi yD 
hute particles of 
dust, smoke, 4 
and’ other © 


o® 


Terms Used by Weather Man May Confuse You 
but This Article Tells Their Exact Meaning 


By W. J. HUMPHREYS 


organic matter that diffuses light especially 
Popeater 
counteracted by amber goggles. The sec- 
STS ip, Can erin, tomedo 
blizzard, sleet, drought, light of the moon, 
Sr iros ean wns ine tet 
only are we nearly always vague when 
speaking about the weather as a whole 
‘but also, as a rule, equally inexact when 
speaking of any phase of it. 

Fog and haze, for example, are mixed 
up scandalously. Often they are used as 
onan es Or, me may tak 
Toma is wen hor ho oen 

A true fog is a cloud of water droplets 
immediately above the surface of the 
earth; in other words, it is a cloud on the 
earth, A haze is a light cloud of dust, 
ee 
the smoke of forest fires, pollen from pine- 
clad mountains, or the smoke, dust, and 
Pine of grt eel 

Haze commonly extends dewn to the 
iatirs of the tons Net 8 tom 
‘not always do so. Sometimes: 
oa Res 
ly limited and as clearly 
visible in the direction 
ie take a 
is that of a 
waveless 


La, he Seige are ae tat 
they reflect equally, or nearly so, lights 
Sf al color. Therefore, fog appears 
white and thick. In haze, on the other 
hhand, a large portion of the particles are 
‘0 stall that they scarcely reflect light at 
all, but just diffuse or scatter it. 


MOST important of alls the fact that 
AVE they diffuse, of scatter, the blue 
(short wave length) light to a Yar great 
er extent than they do the longer 
wave length, or red, light. This 

causes the glare that is pro 
duced by true haze, ai 
which can be elimin- 
ated by the use of 
amber or red 
lasses, 
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Haze, then, must have a bluish color, 
and in it visibility will be improved 
use of amber or red screens. Similarly, 
it is most certainly a fog when it is white 
and equally opaque to all colors. 
‘Generally it i easy to make this dis- 
tinction, and frequently it is important to 
do 80, since a fog is likely to disappear bs 
evaporation, while a haze hangs on until 
‘washed out’ by rain, thinned by con 
vection, or blown away by the wind, 
‘A sort of frst cousin to haze 
and fog is shimmering, often 
seen over level stretches, 
in full sunshine. 
This common 


VY rage de to feregular 
refraction by commin~ 
“Se ling masses of air of un- 
equal density, often is called 
‘V>  haze. It has, though, no more rela- 
tion to true dust haze than haze has 

to fog. 

We use plibly a somewhat new weather 
term—visibilty. This word has an oby 
‘ous meaning until we try 40 to define it 
that, one visibility can be compared nu- 
‘merically with another. ‘There the trouble 
begins, for who can say how many’ times 
fone object is more oF less visible than 
another? 


Fe practical purposes, the most satis- 
factory definitior the greatest 
distance at which objects can be seen or, 
better sul, the greatest distance at which 
objects of appropriate size can be recog 
nized by unaided. vision. 
Visibility may be the subject of much 
ieunderstanding, a, there may ‘be’ day 
sibility and night visibility. ‘Day visible 
ity, strangely enough, is limited not by 
to litte light, but by” too much ight 
Day visibility depends upon this: 
‘When the fog or haze between the observ- 


cer and distant objects reflects or scatters 
so much light from the sun, or other 
sources, that the contrasts ‘by which 
objects are commonly recognized are lost, 


WEATHER BUREAU’S 
Worps DEFINED 


Fair Weather—Absence of 
rain, 

Foggy—Objects hidden 1,000 
feet away. 

Cloudy—About four fifths 
sky obscured 

Clear—Not_more than one 


third of sky obscured. 
Rain—Any kind of precipita- 
tion. 

Excessive Rain—Two and a 
half inches in 24 hours. 
Light Frost—Destroys only 

tender plants. 
Killing Frost—Destroys all 
vegetables. 
Drought—A dry spell long. 
enough to injure plants. 


to recognize the outlines of a familiar fig- 
lure at more than one bun 
may say that the “visibili 
dred yards. At night, however, it is a 
ferent matter a 
minimum visibility may depend 
uupon the greatest amount of light that 
can be thrown on an object. In other 
‘words, night visibility may be defined as 
the greatest distance at which a light may 
bbe seen by a normal, unaided eye. One 


important distinction is this: ‘The brighter 
the light at night the better the visibility, 
The brighter the daytime, the poorer the 


is confounded 
it fog is a. sur- 
or wie the usher pe 

10 
fog when it drifts in over land, what shall 
we call the part that is left? ' Of all the 
{erms in constant usage, stratus cloud 
seems to be the best, for that is what the 
fog has now become, 

‘More confusion in the use of weather 
terms arises when the names of clouds are 
used, Back in 1803, the English chemist, 
Luke Howard, gave' Latin names to. sev: 
eral tint forms of cloud, and di i 30 
Spily that the names he proposed soon 
came into general use. Later on, other 
hhames were added until each of the com- 
mon varieties of clouds had a distinct 
esignation. But when, under changing 
conditions, new cloud pictures » were 
needed, an opportunity was afforded to 
revise cloud names and definitions, 

‘A committee, appointed for that pur- 
pose, at once "began throwing monkey 
‘wrenches into the erstwhile smooth run- 
ning cloud machine. 

We used to be quite sure, for instance, 
that a nimbus cloud was one from which 


rain or snow (Continued on page 116, 


face cloud. 
disappears’ as frequently hay 


EXIT the 
Cavalry 


x Ss 
Caen el 


... ENTER the Tanks 
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PLANE GETS FLASHLIGHT OF CITY 


New Yous posed for it 
flashlight picture recently 
Amy flyers, soaring over the 
city late at night, demon 
strated one of the ewes 
wrinkles in aerial photogs 
by dropping a huge flashlig 
bomb of three billion candie~ 
power from the air ‘The 
markable photograph re- 
produced here was the 
result, Since the first 
Mashlight pictures were 
taken from the air some 
time ago, the technique 
of this unusual branch of 
aerial photography has 
been greatly improved. 
‘The latest camera used 
for the purpose is set off 
‘automatically just as the 
flash is at its height, by 
the concussion of the 
pploding bomb. “The pro- 
Jectile is timed (0 go off 
‘at a safe distance from 
the plane that drops it, 


‘Above, a. flashlight picture of 


COMB AIR BOR WHEAT SPORE: 


Roaktxe through the ai 
fa speed of one hundred 
ant disease specialists 
States Department of A 
comb the ether for spor 
rust, a disease that causes an annual loss 
of imany millions to wheat 
Microscopic slides, greased with vaseline 
to make the tiny spores adbere 

fare exposed at Various altiturles to learn are ex 


CARRIERS MARKED TO HELP PILOTS 


Uncux Sas’s big aircraft carriers Lexin 
toga recently had distinguishing marks painte ‘ 
funnels so pilots can identify them from the air. The 
Lexington funnel was given a broad black horizontal band 
While the Saratoga was given a vertical black stripe 


SMASH LANDING GEAR 
IN FACTORY TEST 


Accwesrs are made to order in 

plane manufacturing plants so that pilots 
and passengers may safely trust their lives 
to new models of planes. At the plant of 
a Burbank, Calif., aircraft builder, land- 
ing gears for new designs are given a 


heavy load of sandbags and then dropped 
from heights of several feet. After the 
sandbags have been removed from the 
wreckage, plane designers study the broken 
parts in an effort to see how they can be 
Strengthened before being applied to 
planes in daily use. 
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CATAPULT LAUNCHES NINE-TON PLANE 


Lawnentse a nine- 
ton bombing plane 
with a catapult seems 
almost as incongru- 


ous as firing a twelve- 


the dolly 


inch hell fom a peas 
shoot Yet that is the extraordinar 

feat accomplished by the mightiest of al 
Catapults, recently demonstrated at Farm: 
torough, England, “Officers of the Royal 
Ahir Force wched this 4.000-boneparee 
Compressed air engine, the only one of its 
kind in the world, hurl a twin-engined 
night bomber into the air with a run of 


field, and 


LIGHTS ON MAP WARN FLYERS 


__ Tiny colored lights on a big wall map at the Naval 
n, Anacostia, D. C., show aviators what the weat 
lover the entire central eastern part of the United 
White lights, indicate good flying weather; green 
poor flying conditions; and red lights show them that 
the weather is bad, Since these lights are scattered over a 
wide area on the map, they give the flyer instantly a com- 
plete picture of the weather. At one side of the map is a 
harrow panel on which different combinations of colored 
lights give a more detailed picture of weather conditions 
than ate shown on the big map. ‘These war the flyer of 
fogs, high winds, poor visit, and fun. ”As the weather 
reports come in by wire, radio, telephone, and teletype, 1 
Hite lights on the board flick 'on or off, After a report is 
two hours old its light on the map is tumed off. Should 
any dangerous change in the weather occur, it is called to 
the attention of flyers by means of a bell signal on the map. 


only thirty yards. Under its own power, 
such a plane could leave the ground only 
after a 300-yard spurt, necessitating a 
Jong and well-kept runway. 

device a wheeled “dolly” runs on an end- 
Jess cable between the machine and an 
anchored) pulley in the middle of ‘the 

boosts a plane into the 


its (ail. Military experts consider the new 
Tand catapult” of great tactical iny 

ance, since it will enable big bombers to 
In the new take from air fields of limited size, 
‘thus increasing their mobility. The Royal 
Air Force has been pioneering for some 
Lime with its catapult experiments on land, 
by hitherto used extensively ‘only on ships, 


WINDMILL VANES ON GLIDER 


Tuer fit glider fited with windmill vanes, made familia by 
autogiros, appeared at a German airport the other day, On a 
vertical post before the pilot's cockpit the vanes, like a big four- 
bladed propeller laid horizontal, were mounted, ‘The glider's 
wings were lighly salen hoe ofan orlinary motores 

plane. ‘The vanes enable this glider to stay aloft in lighter winds 
{han are required to support ordinary craft of this type. They 

will also enable the glider to move through the air more slowly 
than other gliders. The odd little 150-pound craft on which the 
‘windmill vanes were tried in Germany was also fitted with a 
radio set, by means of which its pilot kept in touch with the 
‘ground while in sight 
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ARMY TRIES GUNS ON FAST-MOVING TARGETS 


Aoovs, 
‘whch te 


NEW HACK SAW FRAME 
GIVES TAUT BLADE 


Mii, 


A sew hack saw frame is designed for 
making shallow cuts such as in cutting 
the metal sheathing on BX cable or work- 
ing in close quarters. Instead of the famil- 
iar deep “D-shaped frame of standard 
saws, this one has a shallow frame that 
fits closely’ along the blade’s top. This 
‘enables the blade to be stretched somewhat 
more tightly than in standard saws, 50 
that only one hand is needed to hold the 
sav, as shown in the photo above. 


BEES GO 40,000 MILES FOR 
ONE POUND OF HONEY 


Wovrn you go more than one and a 
half times around the world for a pound 
‘of honey? According to bee experts, a bee 
travels about that distance in making a 
pound of honey. Bees that were watched 
Made about 10,000 round trips of two 
miles each to gather enough nectar to 
make half a pound of honey. Since this 
material loses about half its weight through 
evaporation, twice that number of jour- 
neys had to be made before the bees had 
4 pound of honey. 


Mecuaxtxe armies has so greatly 
speeded up land warfare that field artillery 
men now have to learn to shoot, as do 
naval gunners, at rapidly-moving targets, 
wth the ie conte by ober Sa 
Airplanes high overhead ring for 
when they may be pitted against 
joving tanks and armored cars, 
at Fort 
Bragg, N. C., have been practicing their 
gunnery on new-style targets traveling at 
speeds as high as forty miles an hour. 

'A shect-iron sled oF toboggan is towed 
‘over the ground at the end of a long tow- 
line behind an auto. From a framework 
‘on the sled a sleeve-shaped. streamer is 
flown clear of the ground, flaring out in 


the breeze as it is towed along. ‘The ile 
lustration above shows the target in use, 
vith a shell exploding in front of it 

is the mark on which the gunners 
try to lay their pieces under the direction 
of airplane observers. As the towing car 
drags the target over the ground, it 
swerves and changes direction, Thus it 
imitates the actions of a hostile armored 
‘ar in its attempts to throw the gunners 
off their aim. 

‘This is not the first time the Army has 
used moving targets in its artillery prac 
tice, but in the past these targets were 
never moved at a speed in excess of ten 
miles an hour, Faster machines make 
faster targets necessary, 


THIS HOUSE IS AN OPTICAL ILLUSION 


Faaniutan to many are the fake 


s used on movie lots, where 


only the front is needed for 4 scene 
A clover Pennsylvania real estate 
man adopted the same idea recently 


Approaching motorists see what 
apparently, is a full-sized, attractive 
ial dwelling. As they pass, 
however, the deception is reve 
The is a wall of stone 
clapboard with a flagged walk and 
a well-kept lawn, 


4s 
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Buying the PARTS 
for Your 


elevision 
Receiver 


Jr 


By GEORGE HH. WALTZ, 


ST month George Walts related 
how he first became interested 
in television when he heard the 
peculiar buss-saw signals of vision 
transmission on a short % 

ceiver, Later he visited one of New 
York City's sight broadcasting sta- 
tions and was so fascinated by what 
he saw that he decided to build a 
television receiver. In this article 
he takes you with him on a shopping 
tour, telling you all you will want 


WANT to see some parts for tele- couldn't do much better than that if you 
vision receivers,” I told the clerk in assembled the parts yourself, If you can 


to know about what is available in Me ahs ey ee 
television  equipment—kits, parts, \wuild a set when you can buy one already ‘What sta is on the 

and complete receivers—what they assembled and ready for use? Here's asked as 1 inspected the assembled set. 
cost and how they are used, tne that costs only $150 complete, You “Oh,” the clerk sai, receive 


RHEOSTAT $15 ea ick-up device in the store 
ai fis ee 


RESISTANCE that resembled a motion 


TELEVISION 


the receiver, 
vision demonstra 

‘As the final adjustments were 
made a faint pink glow appeared on 
the lens of the receiver. Unlike 
the demonstration T had seen at 
station W2XCR, which I described 
last month, this’ faint glow contin- 
‘ued, and, as far as I could make out, 
never did grow into an image, 
Instead, black spots streaked back 
and forth across the lens like the 
a man whose liver is 
f this was a sample 
got with this 

lt receiver 
ideal conditions 
T decided that 1 wanted to buy another 
ake of build my own. 

Not so hot, ch?” commented a man 
standing beside'me. “I'm building a tele~ 
vision set_myself. I bought a complete 
it for $120. You get all the parts that 


MISCELLANEOUS PARTS: ‘ou need and you assemble them by fol- 
22-36 owing simple diagrams. It’s a cinch, I 
= sect a set made from a kit like mine, and 
PARTS FOR really gives a ‘vision.’ Interested?” 
WEON LAMP SHORT- WAVE yi 
AND, sooner sh pees attached hat are needed 


ing din 


‘Summer fashions being broadeat from a 


Gnreech. side ef the perlormert are’ pat 

“Well,” I said, glad of the opportunit 
to talk (o a kindred soul, “I haven't built 
set yet; in fact, E haven't even bought 
the parts. I'm shopping around in. the 
radia stores trying to get an idea of the 
parts T'll need and picking up hints on how 
to get started. 

“The company that puts out the kit T 
ought,” my quaintance con. 
tinued, “sells a larger kit for $214.50 and 
four types of factory built, sets ranging 


from $169 to $355. ‘The $214.50 kit con- 
tains a self-synchronizing device.’ 
Vat isa sell-synchronsing device 
T asked, somewhat puazied 
‘Ws an apparatus that keeps the vari- 
ale speed motor that drives yout, san- 
ning disk hronism with, the disk on 
the transmitter,” he repli 
unless the disk’ on the receiver is turning 
t just the same speed as the transmitting 
disk and is in, step with the transmitting 
disk, you can't receive an image. With 
fone ‘of these self-synchronizers, you just 
bring your disk up to the speed of the 
transmitter and the synchronizer does the 
rest.” 

"Why can't you use a synchronous 
motor?” 1 asked, 

“A synchronous motor is fine,” was the 
reply, “if you receive your power {rom the 
same power house that supplies the motor 
fon the transmitter, “Most of the kits sup- 
ply a variable speed motor and a self-syn- 
Shronizet. OF course, you can use 9 
varlable speed motor and keep it in step 
by slowing up the disk with a little judi 
lously applied thumb pressure.” 

“Then if I want to receive stations ou 
side of New York City I'l have to provide 
some sort of synchronizing device. Are 
they very expensiv 

he said, “and besides you can buy 

them along with all the other parts you 
need for your receiver in the five cent, 
ten cent, and dollar stores now. I hap: 
pel 16 find that out when T needed a 
jew connecting lugs the other day. I went 
to a chain store in my neighborhood and 
right next to the radio parts was another 
‘counter with television parts. You can 
get everything you need there and I think 


the entire list, of 
about $110, i 
cluding the tubes 
Pretty cheap, don’ 
you think 

As I 


walked 
from the store I 
consulted my Tis 
for the next store 
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T had planned to 
visit and headed in 
that. direction, 

“Sure we sell television parts 
clerk said. “Just, what do. you want 

“That,” L replied, “is what I would like 
to know. What do T need? 

‘The clerk reached behind the counter 
and brought out a catalogue of parts. As 
he thumbed through the pages he said, 
"To start with, youll need a resistance 
coupled amplifier. For television a three 
stage amplifier ought to hold you. Now 
let's see. We can supply one for $2.95.” 

“How much would it cost if I bought 
all of the parts and assembled it myself?” 
T asked, anwious to save money in any way 
that I could. 

“For each stage of resistance coupled 
amplification you'll need two coupling 
resistances, costing about thirty cents 
each; a socket, costing twenty cents; and 
a coupling condenser, costing sixty cents. 
‘That's $1.40 for each stage or a total for 
the three stages of $4.20. It's really 
cheaper to buy one already assembled.” 

“How about the parts for the short wave 


‘At sight above is 
$9800 thee 


"the 


receiver.” I asked. “How much do they 
cost? 

“Most short wave receivers,” the clerk 
explained, “consist of a tuning arrange- 


tment and a detector unit. For television 
T would suggest two variable condensers 
costing about $3 each and a detector unit 
that you can bull for about sity cents 
complete receiver, guring $7 far U 

coils, shouldn't cost you much over $14, 

‘Besides the scanning mechanism, that's 
all TIT need then,” T interrupted. 

“No,” the clerk replied, smiling, “youl 
need some sort of power supply for the 


tubes in your set, just as ina regular radio, 
Figuring about $6 for the power trans- 
former, $2 for the resistances, twenty 
cents for a socket, and $6 for fiter con 
densers, the power pack, as it is called, 
would cost about $14.20 complete.” 


“Well then,” I figured, “the amplifier, 

short wave receiver, and power | pack 

should cost, me approximately $28, 
“That's right,” the clerk replied. “Of 


course, if you want (0 take a chance on 
replacement parts you may be able to 
cut that price some. 

}o you sell scanning disks?" T asked, 
feeling ‘a litte more confident of what 1 
‘was talking about. 

“Yes, we have two kinds instock’ 
He put two metal disks on the counter, 
“One, made of aluminum, costs $1.35, and 
the oiber, of duralumin, costs $1.50. Bach 
is twelve inches in diameter and as you 
can see is undriled. We sell the disks 
tundrilled because most amateurs. would 
rather drill their own.” 

“Then,” 1 said, “Kil have to dill the 
disk, myself?" 

“Not necessarily. You ean buy disks 
already drilled it you prefer, But 
don't think you'l find it dificutt 10 drill 
your own. ‘The most important thing is 
to lay it out accurately. Wou see, deed 
is ater empetsive so fou an 

the cost of your receiver dawn 
drilling your own.” 


T understand that I have two 
choices," I said, remembering what I had 


been told about (Continued on page 115, 
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‘OT long ago I discovered 

a cenury-ald native, 

iselieved fo be_ the last 

of the Cape Bushmen 
who inhabited. South Africa as 
far back as the Stone Age. M; 
Cape Bushman js 107 years old, 
blind, deaf, and barely able te 
sand, "He can, however, 
enjoy a pipetul of tobacco. This 
man's ancestors, it i believed, 
were the cave dwelling hunters 
who immortalized themselves in 
theie paintings on the cave wall, 
‘Phe men of his race averaged 
about four feet eight inches in 
height and the women about four 


feet, 
ple who 


At lett, to South Afsican Bush- 
‘Ben with tiny bows #nd poisoned 
Srrows, Behind them is’ enve, 
Ite waite bearing their palmings, 


waters of the Orange and Zam- 
best Rivers. With him was. a 
half-breed Cape Bushman guide 
and_ interpreter. Through this 
tan’ efforts Schwara managed 
to make friends with a wander- 
ing remnant of a tribe of Cape 
Bushmen in that region and 
pitched his camp near theirs, 
‘One day he noticed the strange 
little people flocking to a dry 
hollow in the ground near their 
camp. Following them he saw 
they were gathering about, the 
remains of a gemsbuck, At a 
sven signal they all began to eat, 
pausing occasionally “to dance 
madly around the hollow. Pres- 
cently. the feasting stopped, but 
the dancing continued with’ una~ 
bated vigor, men and women 
occasionally dropping out, 
exhausted. When they had 
tested and recovered they again 
Joined the madly dancing horde, 
After some time oft 
Schware noticed a strange fi 
ure in the midst of the little peo- 
ple, Tt was a man loaded down 
With enormous strings of ostrich 
Shell beads. He was given food 


"These were the 
fought and loved and ruled 
in the southern part of the 
Dark Continent perhaps 
100,000 years ago, before 
the dawn of the white 
man’s civilization, They 
ived on birds, ants, cater- 
pillars, snals,’and locusts. 
‘When ostriches were plentiful, 
they added ostrich eggs to their 
diet, The shells they used as 
food. containers. or broke them 
up into small fragments which 
they strung into bracelets. 
ey were a migratory race, 
living a hand-to-mouth existence 
‘until larger and stronger natives ; 
‘Out of the south and invaded their 
territory, making war on the little people. 
In order to offset the disadvantage of theit 
‘small stature when fighting larger enem- 
ies, the Cape Bushmen started using pois- 
foned arrows, From the first it was an 
unequal combat, and gradually the little 
people were forced to flee from their 
native territory, moving northward. On 
their way they Met a southward migration 
of the Bantus, a large and war-like breed 
‘of men, ‘The small Bushmen were thus 
like nuts hetween the jaws of a cracker 
‘As they fled still farther from their hunt 
ing grounds, a new scourge appeared at 
their heels." White men had just landed 
at what is now Cape Town, and these 
moved north, harrying the Bushmen with 
fire and sword. ‘Then began a war of 
ruthless extermination of the small peo- 
le. Occasionally they would sally forth 
rom the refuge of their woods and forests 
‘on retaliatory raids of bitter hopelessness. 
They had no chance of success on these 
periodic uprisings. AML the Bushmen 
wanted was to inflict as much damage as 
possible on their enemies before being sent 
to join their strange gods. Enraged by 


Century-Old Man 


ts Only Survivor of 


Stone Age Race 


By F. W. FITZSIMONS, F.Z.S. 


Director Port Elizabeth, South Africa, Mus 


the 
tle people vermin, | 
be exterminated on sight. 

So thoroughly was the work of 


these forlorn forays, whives 


declared the 


extermination carried out. that 
‘only once before in the course of 
my travels have I seen Cape 
Bushmen. Many years ago on a 
farm in the Karoo, the high 
tableland of interior South 
Africa, I saw two of them serv- 
ing as herders. They were broth~ 
ers, and one was over one hundred 
years old. He said he could dis- 
tinctly remember the last of the 
Punitive ras made bythe whites 
‘against his people who were then 
living in the Colesberg Moun- 
tains, 

A most extraordinary. story 
‘was told me by the late Professor 
Emest Schwarz, of the Rhodes 
University College. Many years 


xy work between the head- 


ago, be said, he was engaged in S.thmen Nove aifere 


‘cace in their belgie, 


and joined in the dance. Every 
fone treated him with the 
vuimost respect. The fes- 
tivities continued until 
sunset, when a sinister and 
expectant hush fell over 
the weird assembly of lit- 
te figures who had stopped 
thei dance, Th the dake 
ness Iwo figures crept up. be= 
hind the stranger, threw a thong 
‘of softened animal hide over his 
neck, braced their knees in the 
small of his back, and strangled 
him! Schwara had just. wit- 
nessed a Bushman’s execution. 
Since these people werenomads 
and buried their dead at any’ co 
venient spot on their travels, there 
are many relics of theit times scat- 
tered throughout South Africa, From 
ime to time, as rain oF the action 
rater washes away sur- 
_ soil, Bushman graves 
containing’ weapons and tools 
are found beside the skeletons 
of their owners. ‘These people 
had, no knowledge of “metal 
working and used ivory, bone, 
and stone for their implements. 
‘Another type of Bushman, 
called the Strandlooper, lived 
fon the seacoast of South Africa. 
They inhabited rock shelters 
and sand dunes, burying their 
refuse and their dead under 
the floors, of their dwelling 
While the Cape Bushman is 
practically extinct, there are 
ther races of little people in 
Africa that probably sprang 
from the same parent stock— 
the Pygmies of Equatorial 
Africa and the present Bush- 
‘men who inhabit the Kalahari 
Desert in South Africa. 
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MAGIC OF NEON SIGN MAKING 
SHOWN IN PICTURES 


HOW NE 
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amie 3S. | DEATH speeds up 


Search for 
New Arctic Route 


left, one of 


atlantic aiepla 
hers with airplane and dog 
ine Courtauld of 

Expe 


companions. started 
from the coast with provisions. Only by 
abandoning all the food did they reach 
the central depot ast October. 
the depot for only 
‘Greenlander 
sarod back Yor ‘They never 
reached it, A second relief expedition, a 
few weeks ago, found Wegener's sledge 
in a drift—and his body near by. Prob- 
ably the Greenlander aso 


art Wegener, brother of the hero, 
in command. With’ dog teams and their 
two propeller-driven me 

vill continue to explore t 


so 
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Electrical Survey Solves Mystery of Meteor Crater 


Meteor Crater is 
‘This gigantic pit in 


THe Mystery of 
apparently” solved. 

the desert near Winslow, Ariz, big enous 
if flooded, to float the whole American 


Navy, has heen for years the sub 


controversy among scientists. One camp 
held that an, underground steam exp 
sion caused it; the other, that it wns 


hewed out by an enormous meteor. W 
the location’ by” a recent cectrical pros 
pecting expedition ef hige mass of 
Fretalle substance below the southern en 


of the crater floor, it now appears th 
1 glant meteor was responsible. This b 
Hong been ect from the app 

of the hole—4,000 feet in diameter a 


{600 feet deep—with slightly upturned rt 
At looked as if the greatest meteor thi 
ever struck the earth, possibly $0,000 
years ago, had bulged the edges as it 
buried itself with a shock that must have 
jarred the continent. But the meteor 
Could not be found. Shallow exploring 
shafts, sunk in the erater floor, filled with 
water and were abandoned. Lured by a 
fortune in platinum and nickel that the 
meteor was supposed to contain, an 
exploring company recently sink a'650- 
foot shaft on the crater rim, on the theory 
that the meteor had plunged slantwise 
into the earth, It found nothing, and this 
shaft was also abandoned. Now a party 
‘of prospectors from Culver City, Calif, 
‘with electric equipment that locates under- 
round metals, announces a more success- 
ful quest 


COIN-IN-SLOT MACHINE 
SERVES HOT DOGS 


Hor does from a 
machine were a recent in 
German fair. After depositing the right 
coin, customers tumed a. crank and out 
came hot dog. bread, and mustard on a 
paper plate. “The frankfurters are steam- 
heated until the crank is turned. This 
drops them into a bath of bot\ water, 
cooking them. The machine holds fifty 
sausages at one filling. 


‘the surrounding county. Hiere traces of the 
Imeweor were discovered by the prospectors 


NEW AUTOMATIC ALARM 
WARNS OF EARTHQUAKE 


Aw Axcenrine inventor has patented 
a device to war sleepers of an earth- 
‘quake in time for them to dress and leave 
the house. At the first trembling of the 
arth, this invention automatically tums 
‘on ali the lights in the house and rings a 
bell. In a public demonstration at San 
Juan, Argentina, the inventor caused the 
‘apparatus to function by shaking the walls, 
with an explosion of photographic flash- 
light powder. 


DUMMY TANKS USED BY GERMAN TROOPS 


Douay tanks 
rade of wood played 
the “part of actual 
vehicles in recent 
German army maneu- 
vers. Shown inthe 
Photograph at the 
Fight, reproduced by 
courtesy of La 
Science et fa Vie, they 
enabled attack groups 
to act realistically in 
practice. Real tanks 
are forbidden to Ger- 


many under the Ver- 
sailles peace treaty. 
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Op ening Flowers 
Be aT dNClock 


C= at night 
fk 


of 
sill is the fact that each kind of flower has 
zis own favorite opening hout. Some expand 
to the rst rays of the ising sun, but others 
refuse to open an eye until long’ past noon, 
[A few are night birds and only when the sun 
has set do they unfold their petals. As each flower clings to its 
‘own time and, barring clouds and storms, will open at about the 
Same hour each day, it is possible to arrange a fairly accurate 
lock by choosing flowers that open at diferent times. The swamp 
rose, for instance, opens between four and five in the morning, 
‘An hour later the day lily opens, to be followed at an interval of 
about an hour by the black nightshade. “In another hour the 
morning glory unfolds its petals, and other flowers follow suit 
during the day until the “queen of the night” opens at nine- 
thirty in the evening. Iustrations on this page show how, inthis 
way, an hour-marking clock might be designed with garden flowers. 
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HE KNOWS CAVES, 
Below, Cal By L 


)Nature, Carving Vast Caves inRock, 
/ Surpasses Man’s Mightiest Efforts 


The Remarkable Photographs on These Two Pages 
Are from the Album of Cael B. Livingston, of New 
Mexico, Who Has Spent a Lifetime Exploring Undee- 
ground Caverns and Studying the Processes by Which 


They Are Formed During the Course of Centuries 
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GIANT'S BEDCHAMM 


YES 2 


HOW CAVES ARE MADE. Acave begias in slowly seeps, A small chamber is formed 
fs faule ios mountain through which water the fase and gradually Sle with wate. Ia 


s 
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Wrrit motors wide open and propellers 
churning the water into swirling foam, 
three speedy motorboats raced side by side 
‘without advancing a foot. The event was 
4 unique “standing still” motorboat race, 
held in a small swimming pool during a 
motorboat show in California. Each of 
the outboard-engined craft was fastened 
o a scales that acted as a dynamometer 
to record the pull exerted by the boat. 
‘The craft, with the strongest pull was 
adjudged the winner of the race. The real 
thrill of the strange race lay, of course 
in watching the moving indicator on the 
face of the dynamometer, which fuct 


slightly as propeller blades whirled against 
the resisting water, Additional tests are 
planned to determine the power of the 
Engine and the most effective. angle at 
which to set the propeller blades. 


FASTEST GROWING PLANT 


So nario is the growth of a musbroom- 
like fungus found in Hawaii that the 
hhuman eye can easily see it increase in 
size, Probably the fastest-growing plant 
inthe word, i stalk reaches a beg of 
several inches in one minute's time 


ROTOR INVENTION MAY 
BRING BACK WINDMILL 


A xew kind of windmill; far more effi- 
cient than the many-bladed affairs of the 
past, may onice again cause men to harness 
the, winds for ‘A noted Finnish 
engineer, S. J. Savonius, recently told the 
American Society of Mechanical Engineers 
that this might happen. He described a 
rotor windmill of his own invention, nick- 
named the "'S-rotor” because a crosesec- 
tion of its two blades resembles the letter 
S. Several of these windmills have been 
erected in Finland, and the first one in 
America was recently placed in service on 
the East Islip, N. Y,, estate of Charles L. 
Lawrance, famed aeronautical engineer, to 
pump water for a duck pond. In Europe, 
Savonius declared, S-rotors had also 
proved practicable to harness tidal power 
from the sea on a small scale. These 
rotors may find additional uses to ventilate 
buildings and draw smoke from chimneys 
‘with poor draft. Savonius, making no 
exaggerated claims for his rotor, says it is 
not suitable for big power plants such 
would be capable of supplying li 
power to a great city, but he thinks it 
ideal for small plants, 


‘America’s Sst rotor windmill, recently 
ted on a Long Toland estate to pump water. 


SIXTEEN-POUND LAMP 
MADE FOR THE MOVIES 


Unusvat in its shape is a huge inca 
escent bulb recently’ built. in Germany, 
Intended for such uses as movie studio 
lighting and aviation beacons, it requires 
50,000 watts of electricity to keep its fils 
ment glowing. This is sufficient electric 
power to feed a hundred ordinary fatirons, 
fr to run an electric motor of more than 
Sinty horsepower. A glass of water placed 
hear the big lamp begins to boil in'a few 
minutes, The bulb of this big lamp is 
three feet Jong and fifteen inches in diam 
eter and it weighs sixteen pounds. ‘The 
tungsten filaments are one tenth of ‘an 
inch thick and weigh a little more than a 
Pound. Out of this amount of tungsten 
the filaments for 130,000 twenty-five-watt 
lamps could be made. 
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NEW DUTCH DITCH DIGGER 
BORES OUT THE EARTH 


Vrotextiy roaring and chattering, a new Dutch 
ditch digger goes to work along the shores of 
Zuider Zee. "This ‘machine works much lik 
rotary snowplows used on some A 
for it bores its way through the earth as they do 
through snowdrifts, A huge circular contrivance 
spins around at high speed, cutting into the earth and 
throwing excavated material away from the side of 
the trench, This odd monster is driven by an internal 
combustion engine and is mounted on tractor treads 
$0 it easily can pass over rough ground. The shallove 
ness of the troughs required have made possible this 
departure from more conventional ditch-digging 
machinery. America’s high-speed excavators, for 
example, customarily employ an endless chain of 
houckets that scoops material from in front of the 
machine as it progresses, and deposits it at t 


RADIO SET 
RUNS ON 
A.C. or D.C. 


ss 


A nabio set demonstrated recently by 
Alexis Poncel, of Brooklyn, N. Y.. its 
builder, can be plugged into 

or alternating current circuit for opera- 
tion, “A'relay in the power circuit is $0 
arranged that it does not function when 
the set is running on alternating current. 
‘The set is wired so the current then goes 


HANDY GEAR SHIFT KNOB 


‘Anew knob forthe gear sift lever is 
a handy receptacle for carrying coins, 
tickets, and other articles. The cap is 
removable, exposing a small compartment 
fn the hollow knob. ‘The lid screws on 
firmly and there is room in the cavity for 
several small articles 


through the usual transformers. 
the set is connected to a direct current 
ireuit, however, the relay immediately 
connects the 110-volt line directly to a 
filter circuit, cutting out the transformers. 
Heating elements in the tubes are con- 
nected in series through resistances to the 
power line, 


LOUD CANNON IS SAFE 


‘A Novet toy cannon gets its crash in 
the same manner as you make a noise by 
striking and bursting an inflated paper bag. 
At the rear of the cannon is a rubber ball 
partly open at its bottom. Across this 
opening a thin strip of paper is unrolled 
from a coil. Striking the rubber ball 
smartly with the clenched hand com- 
presses the air in the ball suddenly, which 
breaks the paper and causes a loud “pop.” 


GOLF COURSE AIR MAP 
USED AS SCORE CARD 


Gourers are now offered a score card 
made of aerial photographs. An aviator 
makes an air map of the course, from 
which individual pictures of each hole are 
taken, ‘These are bound together in book 
form. On each picture distances. along 
the fairway are marked in hundreds of 
yards. This aids in recording the length 
of shots and in determining the distance 
the ball lies from the hole. At the bot- 
tom of the page is space for players’ 
names, mumber of strokes, length of the 
hole, par, and direction of wind at the 
time of play, As each stroke is made its 
irection and distance is drawn on the 
photograph with pencil or pen. Usually 
4 dotted line represents the course of one 
player's shots, while a solid one represents 
those of his opponent. When the round 
is finished there is thus a stroke by stroke 
record of it. This can be kept as a sou- 
venir or used as a study for correcting 
faults of play. The pictorial score card 
Should ‘prove especially valuable when a 
player is on a strange course that has 
greens invisible from the tee or when the 
Yridth of a water haard is unknown. If 
ie of a championship match, it wot 
give golf fans unable to attend a stroke~ 
by-stroke score. 


56 


’ 


Virginia 


ity the. "Paley “Cross” vegto 


PATRICK County, Va., and nowhere 


embedded in the underlying rocky ledges. 


else in the world, is found the “fai While the existence of the crosses has 
‘irginia Blue Ridge, a rock long been known, the first attempt to study 
formation taking the form of a perfect them was made’a few years ago by the 


cross, and for which science has found no 
satisfactory explanation, Each of these 
little brown rocks, wom smooth by no one 
knows how many centuries of exposure 
to the elements, bears the form of a cross, 
often as clearly outlined as though chiseled 
by the hand of a master, 

‘The most nearly perfect crosses are 
found on the surface of the soft soil, but 
similar formations have often been found 


United States Geological Survey. This 
tk confirmed the presence of | the 
crosses in their natural state, and, in a 
detailed report, said: “Perhaps the most 
curious mineral found in the United States 
is Staurolite, otherwise known as ‘Cross- 
Stone.’ It is an iron-aluminum silicate 
found only in Virginia, the reddish-brown 
and brownish-black crystals occurring in 
defined single crosses.” 


BOYS FORM PINHOLE CAMERA CLUB 


N WASHINGTON, D. C., the younger 
members of the Y. M.C. A. have 
formed a novel camera club, Each mem- 


ber builds his own camera out of card- 
board, with a pinhole in a piece of black 
paper'for a lens and cardboard for a shut- 
ter. Standard three and one fourth by 
four and one fourth inch cut films are 
‘used. One film is loaded into the camera 


in the darkroom and the proud owner sets, 
out to take a picture 
No focusing is necessary, but the pine 


‘an Building, Washington, D.C. 


Tene 


hole admits light so slowly that long time 
exposures, are required. Instead of tri 
pods, the boys rest their cameras on card- 
board cartons, boxes, or any convenient 
natural support. They do not use finders 
V-shaped pencil lines drawn on top of the 
cardboard cameras suffice to aim them, 
As their cameras cost nothing, the boys 
hhave to pay only for the films, developing 
paper, and the necessary chemicals. The 
article on page twenty-one gives new 
developments in using a pinhole camera 
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s “Fairy Crosses” Baffle the Geologists 


NEW EYEGLASS LENS 
IS UNBREAKABLE. 


Thin cettald bet 
makes ew unbee 


Usnneaxante spectacle lenses are a 
recent invention, Two pieces of lass 
with a piece of celluloid between them are 
cemented together under pressure, form 
ng one solid piece, This “glass sandwich’ 

is slightly thicker than ordinary glass but, 
itis just as transparent, the celluloid being 
invisible. Unbreakable glass has for some 
me been used in auto windshields an 

ane and factory goggles, but this is 
hlieved to be its first use in spectacles, 


AIRPLANE BARRED IN 
HUNT FOR LIONS 


‘Tarovcnour British Africa, hunting 
lions from airplanes has been prohibited 
The open nature of African game country 
has made use of planes for thi 
paratively easy. Authorities now 
fear that continuance of the practice 
may result in extermination of. the 
“king of beasts.” They believe lions 
should be protected, since they form 
a natural check on the size of herds 
of wild grazing animals, 
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NEW FREIGHT PLAN LINKS HIGHWAY TO RAILS 


Fartonr transported on wheels directly 
from manufacturer to consumer, without 
4 single stop for unloading and reloading 
en route, is the proposal of Col. Joseph C- 
Bonner, transportation engineer. Recently 
he demonstrated in New York City, with 
the aid of models, how “rail wagons” of 
his invention would make this possible for 
steam railroads. These anleless rail wag- 
fons travel with equal ease on highway oF 
allroad. They roll up to a factory door 
for lading. A tzack then tows them to & 
railway siding. Here they slide upon fat 
cars that carry them bodily to destinations 
hhundreds of miles away. Eventually the 
rail wagons are slid from the lat ears and 
towed to the consumer through the streets. 
A special ramp built into railway sidings 
faclitates the loading and unloading of 
the ral wagons upon flat cars. ‘Towed up 


T"pot on a fat car 


7 


WIRE AROUND ELECTRIC 
CORD PREVENTS KINKS 


A wew electric cord for portable appl 
ances like vacuum cleaners, flat irons, or 
drills cannot kink or snarl. "Tt is encircled 
by a wire guiding device. “This consists of 
alternately straight and looped wire, 


we 


o 


Straight and looped wire encircles this 
Slectie card and keeps cord from kiaking 


extending outside the electric cord for its 
entire length. The wire thus keeps the 
cord free of kinks for the distance from 
plug to appliance, without shortening its 
scope. While the new cord is nonkink- 
ing, it remains perfectly flexible and mi 
be bent around or over obstructions like 
‘any standard cord. The device could also 
‘be applied to the wire on a telephone. 


CANARY IN CAGE CAN 
HAVE PRIVATE BATH 


Now bird cages are acquiring all the 
comforts of home. A new bird bath com- 
partment for cages is made of glass, like 
those in the latest bathrooms. " Canaries 
may splash around to their hearts’ con- 
tent, without scattering water over their 
surroundings. Perhaps they will sing in 
their baths, as'so many humans are fond 
of doing. The compartment is removable 
for filling and emptying 


they automatically 
straddle the flat car and at 
locked in place. At the dest 
a brakeman works an 
unlocking gear on each car and 
the engineer takes the train of 
flat cars out from under the rail wagons, 
which are then towed away, The running. 
gear of the flat car and the rail wagon are 
thus two separate units. The wagon is 
equipped with permanent wheels suited 
for use on the public highway. Far from 
a visionary idea is Col. Bonner’s pl 

It already has been tried out successfully 
‘upon an electric railway in Ohio, where 
these photographs of full-sized rail wagons 
were made, and Bonner foresees its more 
general use, A railroad needs only one 
‘ew item of equipment—the special ramy 
for loading and unloading—to handle the 
rail wagons and flat cars, 


Every pet 
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SCHOOLHOUSE OF FUTURE TO BE LARGELY OF GLASS 


SCHOOLBOY INVENTS 
AUTOMATIC WHISTLER 


Aw EARLY start upon an inventive carcer 
is that of Warren Prince, high school 
senior of Kansas City, Mo., who already 
has two patents to his credit. Recently 
he demonstrated one of his inventions—a 
mechanical whistler that wil transform che 
‘most casual purser of lips into an accom- 
Plished musigian. Pacing this fat tox of 
Hluminum or celluloid to his lips, the 
player turns a crank, and as he blows, sib- 
Hiant strains of technically perfect, music 

ie from the instrument. "A perforated 
roll operates ten whistles on the principle 
‘of a player piano. Prince is also the inven- 
tor of tai baton ith hide pes 
to guard a highway safety zone. Mounte 
nearly fush with the pavement on @ sti 
spring, it would not be affected by a pedes- 
trian’s weight. But a car trespassing upon 
itt depresses the marker, and spikes appear 
through holes in the cover and puncture 
its tres, "After one encounter with the 
device, motorists steer clear of it. 


‘Tue “little red schoolhouse" of the future, 
according to Joseph Duke Harrison, New 
York City architect, may resemble a wedding 
cake on a platter. ' Recently he exhibited a 
‘design for a large circular structure with walls 
and most of its roof of glass. Classrooms 
are arranged around a big circular assembly 
hall, extending through the building from 
first floor to roof. Being of glass at this 
point, the roof would furnish lighting for the 
assembly hall. The outer wall of each class- 
room would be of glass, while their inner 
walls, facing over the assembly hall, would 
be translucent screens. On these, ‘motion 
pictures could be thrown from a projection 
Apparatus suspended from the roof over the 
enter of the assembly hall. Hoisting machin- 
ery to raise of lower it to any floor is mounted 
just beneath the central skylight, Radi 
‘motion pictures, and television, when per: 
fected, would be tools of education in this 
school of tomorrow, says Harrison. The base- 
ment of this odd building would be devoted 
to gymnasium, swimming pool, and locker 
space. Concentration of facilities, without 
sacrificing light and air, was the thing most 
sought for in this design, according to the 
architect. At the left is shown our artist's con- 
ception of the future schoolhouse 


MACHINE PLOWS WHILE FARMER SLEEPS 


A pLow that works 
while the farmer sey 

was tried out 1 

other day at Nor- 
thampton, England. 
Set inmotion one 
evening it obediently 
‘worked all night long 
without human atten- 
tion, plowing a broad 
field in the course of 
its night's work. This 
oxid machine is driven 
by a gasoline engine 
that works two cable 
drums. These haul it 
from one end of the 
field to the other by 
alternately reeling in 
and paying out wire 


ropes. As it reaches the limits of the field the machine reverses its course. ‘The 


the autom: 
work with 


‘clutches on the cable drums device, shown above, was invented by a 
ost human intelligence and 


British war veteran of Northampton, 


NEW WHEELED CONVEYOR MOVES BAGS 


A FLEXIBLE conveyor system on wheels just been placed on the market. It speeds 
for loading and unloading freight cars up the work, requires fewer men, and can 
carrying bagged and baled materials bas be moved about to send the bags around 


‘corners or into the 
warehouse — rooms, 


This one-man outfit 
is a new develop- 
‘ment of a screw con- 
veyor system intro- 
diced some years 
‘ago. Sections o 
spiral tubes, revol- 
ved by an ‘electric 
motor, have screw- 
like threads on. the 
surface that keep 
the bag moving. The 
Toad moves at the 
rate of ninety feet 
a minute, 
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TRICK LENSES ADD COMEDY TO MOVIES 


Ix 4 little workshop in Los Angeles, 
Calif, sits a man who for your amuse: 
ment distorts normal looking movie actors 
and actresses into freaks. He is James 
Herron, and he makes the lenses by which 
strange distorted effects are produced in 
some motion picture comedies. Impos- 
short fat men, amazingly tall and 
Jatt actors, and motor ears fattened out 
like pancakes move about on movie 
screens, because the normal originals were 
photographed through one of  Herron's 
&% | trick lenses. One of his latest achiev 
S| ments is a lens that will permit seven pi 
5 tures of the same object to be made at 
‘once on the same film. The shape of 
Herron’s lenses is worked out in advance 
‘on paper with mathematical accuracy to 


YOUR WATCH RIGHT insure getting the particular effect desired 
FOUR TIMES A YEAR by the director of the movie comedy. 


No tistertce on earth, how- 
ever accurate, can give the true 
solar time of noon except on De- 
cember 25, April 16, June 15, and 
September 2, On every other day 
of the year every clock or watch 
is either behind of ahead of the 
true solar noon told by a sundial, 

If the earth’s orbit were a per- 
fect circle, the clock and the sun- 
dial would agree in telling noon 
simultaneously all the year round, 


Hy 
a 


Do 
g 
Han 


e 


Above, James Herron, 
a ‘movie 
re 


forthe pit of che suneatacion | REFRACTING TELESCOPE 
Woostnt’ unions speed “S| LOOKS LIKE MEGAPHONE 

But the earth's path is an Luxe the horn of a gigantic megaphone, 
ellipse, with the sun at one of its | the barrel of a new retracting telescope at ‘" 
foci. The radius-vector, oF line Berlin-Treptow, Germany, looms up over 
joining the earth and sun, varies its surroundings. ‘This huge instrument 
in length, It is shortest about almost as long as an American railway 


January ‘1, with its maximum 
length about July 1. The earth 
is therefore “running down 
pulled by the sun's attract 
from July to January, and up 


passenger car, is said to be the largest of 

kind in the world, An observer look- 
ing through its eyepiece sees distant 
heavenly bodies directly through its lenses 
instead of indirectly by mirrors as in U 


against the solar pull, from Jan- | huge Mount Wilson, Calif, telescope an 
uary to July. Ms speed siows | others similar to it, This. photograph 
‘through the down grade and is was taken while the observatory was cele- 
slowed through the up grade. brating its thirty-fifth anniversary. 


‘The result is that the solar day 
(from noon to noon) is shortened 
while the earth’s speed is being 
accelerated, and lengthened while 
itis being’ retarded, Therefore 
on November 1 sundial noon 
‘comes at sixteen minutes before 
noon by the clock, for the solar 
attraction is sweeping us to our 
closest, approach sunward, 

On February 11, with the radius- 
vector lengthening, and the earth's 
momentum being braked by the 
sun's pall, sundial “noon cannot 
come until thirteen minutes after 
noon by the clock. The four 
times when the world’s clocks and 
watches are right by the sun. are 
at the points in the orbit where 
the length of the solar day passes 
through the mean or average value 
that ‘has been adopted as the 
world’s twenty-four-hour standard 
unit day. 

The heavy straight line in the 
graph represents standard clock 
time, The waving line shows the 
variation from it of sundial time. | 


SUNDIAL TELLS TIME 
SUMMER OR WINTER 


Swapeo like a segment of melon rind 
and suspended by its points from the arms 
of a semicircular frame is a new sundial 
invented by a California man, It tells 
time with equal accuracy in summer or 
winter. Red lines for the hours and frac- 
tions, ‘and black lines for the minutes, 
‘cross the inner surface of the bronze cast: 
ing. ‘The time is indicated by the shadow 
of a metal pointer falling on one of these 
lines. The lines are made in the shape of 
a flattened letter “S.” ‘Thus the shadow 
cast by the pointer falls always on the 
same line, whether the sun is at the south- 
fem lirnit’ of travel as in our winter, oF 
whether it has come north as it does in'out 
summer. The dial rests on a concrete 
pedestal over three feet in height. From 
the base of the dial to the top of the arms 
is sixteen inches. The arm in the fore- 
ground in the picture above supports the 
shadow pin. On the back of the rear arm 

‘This f not a giant's megaphone bet the iS 2 S¢t screw that is used for lowering or 

barel of the Biggest releacting telescope, Taising the time face plate, 
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PORTABLE OIL BURNER GIVES INSTANT SERVICE 


NEW RADIO SET WORKS 
IN YOUR CAR OR HOME 


‘A namo set that can be carried about like 
a Suit ease is designed for the convenience 
‘of fans who do not want to miss favorite 
programs while motoring. Fitted with 
two connector cables, it can be plugged 
into a lighting socket’ in the home or to 
1a socket wired to the batteries of a motor 
car. When used in an auto, the set is 
fixed in back of the front’ seat 
adjustments are necessary in changing 
from car to house or vice versa. One 
plug adapts it to auto batteries and a 
second to house wiring. It has been used 
in motor boats as well as autos, and in 
summer camps wired for electricity. The 
set is inclosed in an aluminum case four- 
teen inches high, with a carrying st 


BEANS INDIANS LIKED 
MAY ALSO PLEASE US 


Uxkxown to most American tables are 
screw beans, one of the strange foods that 
hundred of years ago helped stay the 
hunger of Indians, But one of these days 
they may appear at the corer vegetable 
market, if the plans of the U. S. Depart 
ment ‘of Agriculture materialize. Its 
experts, under Dr. E, Yanovsky, have co 
lected more than one hundred different 
food plants once raised by the North 
American Indians, but now uncultivated 
land for the most part totally unknown by 
the present generation, Some of the most 
promising, which contain valuable food 
clements—including the screw bean—are 
heing grown on the Pacific coast for fur- 
ther study. Eventually the Department 
of Agriculture hopes to popularize them, 


P he radio, is ng on, back of 


yperation, Servicing is as simple as instal- 
mn, due to the portability of this con- 
rivance, If a burner requires attention 
rom the dealer, he simply replaces it 
1eW one, a matter of minutes, and 
1 old one away. When the hea 
ing season is over this burner ean be taken 
he fumace and connected to a hot 
water or incinerator, It can also 
who rent their homes, 
ce they can take it about with them 
y move. For operation 
ct installation, the oil sup- 
ply is two large glass 
containers mounted 
‘on the base, These 
hold enough fuel to 
run the burner for 
ix hours, di 
ing which time a tank 
may be installed in 
the cellar and. con- 
nected to the machine 
by copper tubing. The 
burner is made in 
models for electric oF 
gas ignition, and is 
approved by the Un- 
derwriters! Labora- 
tories, Tne 


ALL MUSCLES USED IN 
RIDING HOBBYHORSE 


xr of the newest of exercising devices 
is a mechanism that somewhat resembles 
a hobbyhorse without rockers. Seated in 
its saddle and operating this odd contri- 
vance, the user can exercise and develop 
all the principle muscles of his body. A 
pair of pedals work a crankshaft device 
which imparts an up and down motion to 
the saddle similar to that experienced in 
riding a horse at a trot, Assuming dif- 
ferent positions on the machine while 
working it develops legs, back, stomach, 
or neck muscles. The machine is designed 
for the use of invalids as well as for those 
who wish to reduce with the aid of 
scientific exercise 
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RADIO BROADCAST MUSIC. 
‘WORKS NEW COMPASS 
Raoto music, instead of code signals 
from special stations, soon may be a 
‘means of guiding ships into port, A new 
radio direction finder, demonstrated the 


other day by its inventor, Gerhard Fisher, 
of Los Angeles, Calif, can be employed to 
pick up radio ‘programs from broadcast~ 
Ing stations. This device, designed for a 


Pacific coast yacht, is designed to replace 
the usual type of ridio compass. A large 
ring loop is mounted on a. vertical shaft 
that can be tumed in any direction. 

shaft is fixed on a base that is fitted with 
4 graduated scale so the navigator can 
read off the direction from which the 
broadcast is coming. Somewhat. similar 
devices have been tried out in airplanes. 


WUTAL load was imposed on the 
streets of Oakland, Calif. the other day 
‘when a 105-ton girder, said to be the lar- 
fest ever put together on the Pacific coast, 
wwas moved! over them, to be used to sup- 
Port the balcony of an Oakland theater. 
‘The drawing and photograph above show 
the unusual method used for this task. 
‘A block and tackle hauled the immense 
‘beam forward on its slow journey. One 
end of the system of wire topes and big 
iron blocks oF pulleys was made fast to 
4 hitching post fastened in a manhole in 
the streets, A tractor hauled on the 


a 


GIGANTIC GIRDER ROLLS 
ALONG CITY STREETS 


SER tity 


tackle, inching the big beam up to it 
‘Then the hitching post was shifted to the 
next manhole up the street and the proce 
‘ss was repeated. "The enormous crush- 
ing weight of the gigantic steel beam was 
hauled for thirty-three blocks over the 
city streets without, damaging them. On 
the same principle that many hands make 
light work, a series of woeden rollers 
made a light weight of the great girder 
by distributing its load over a wide area, 
At either end of the 120-foot beam were 
bolted two large steel crosspieces. The 
nds of both these rested on large wooden 
shoes or skids. Each of the four shoes 
‘was carried on a pathway of wooden rol- 
Jers, As the girder moved forward on its 
journey. the rollers it had passed over 
were taken up and placed in front of it 
by workmen, 


TOWED MOTORCYCLE AIDS CAR DELIVERY 


A. xew type of motorcycle is a cone 
venience to garage men who have to 
deliver cars at the homes of customers. 
When an attendant goes out with such a 
machine, he tows one of the new motor- 
cycles behind it. Having delivered the 
auto, he mounts his motoreycle and drives 
back to the garage. ‘The new machine is 
built in the form of a tricycle. A novel 
feature is a padded clamp that permits it 
to be attached to the rear bumper of 3 
ccustomer’s car without scratching. When 
the motorcycle is ridden by itself, skid- 
ding is guarded against by use of a rear 
‘wheel differential and brakes on each of 
the three wheels, A’ “four-wheeled” 
motorcycle designed for towing. service 
vwas described in an earlier number of this 
thagazine (P.S.ML, Feb. 31, p. 38). Two 
Of its wheels folded up when ridden. 


GOLF CLUB HAS LEVEL 


Browsers at golf can ne we a driver 
SES 
rig peed 
ie as 
a 
glance whether or 
eat og 
the club is being 
held flat on the 
El 
Set, Fase 
said to aid in ac- 
yas 
sees pe 
ondlat gies 
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“TALKING” SCARECROW 
SAVES FARMER'S FRUIT 


A scanecrow that talks keeps fruit-eat- 
fing birds away from a berry farm ne: 
Portland, Ore. When the farmer di 

ed that his berry patches were fur- 
nishing free meals for large flocks of crows 
and robins, he rigged @ loudspeaker up 
inside his scarecrow. The scheme worked 
successfully $0 far as bird pests were con- 
cerned, and he has never been troubled 
with them since fixing up the “talking” 
scarecrow, This contrivance, howeve 
is sad to/have attracted many song binds 
to the vicinity. 


FAN DRAWS OFF DUST IN 
SANDPAPERING MACHINE 


Dust made by a new portable sand. 
papering machine is caught by a bag on 
the machine itself in much the same man- 
her as sweepings are collected in the sack 
of a vacuum cleaner. A powerful fan 
creates a vacuum, drawing dust off the 
sanding belt and depositing it in the bag 
Quick-acting fasteners enable the bag to 
be opened and emptied in a few seconds’ 
ime. Collecting the dust in this manner 
‘keeps the sanding belt sharp for a longer 
time than when no bag is used, since the 
dust gets no chance to clog its cutting sur- 
face, It also keeps the floor clean. 


SECOND HANDLE ON NEW 
SHOVEL SPEEDS WORK 


Ax 000 shovel that is ex- 
pected to lighten the labors of 
its user and speed up his work 
has two handles. It resembles 
a standard. shovel 

‘with an ordinary 
hhandle, except that 
a second grip has 
been pivoted to the 
longer one just back 
of the shovel blade 
When in use the 
workman takes hold 
of the shorter han- 
dle with his left 
hand. This gives a 
ood leverage and 
enables him to dig 
and maintain a 


posture formerly 
necessary. 
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TESTS NOW SHOW IF CHILD IS TONE DEAF OR MUSICAL 


4 


Has Junior a natural ear for music? 
Or are his piano lessons wasted effort? 
I's easy to find out at once, according to 
Prof. Harold M, Williams’ of the Uni- 
versity of lowa Child Wellare Research 
Station. Tests he has devised 
‘whether a child has 2 real sense of rhythm 
and whether he can keep a tune in singing 
A rhythm hammer provides the first 
test, ‘With it a child is asked to tap on a 
plate, in time with the clicks of a special 
lecttic clock. "Electric wires lead from 
plate and clock to another room, where 
om a chart whirled by a phonograph turn- 
{able an automatic pen records how close- 
ly the child has followed the clock’s beat 
In another test, a child is asked to sing 
a song he has learned, An experimenter 
sits near by with a telephone transmitter. 
In another room, a special photographic 
atus makes’ a sound picture of the 
ld’ singing and shows whether he can 
carry'a tune, 


DOORBELL WITH SPECIAL 
BUTTON WARNS OF FIRE 


Your doorbell becomes a fire alarm 
with the addition of one or more new 
fie-detecting buttons connected inthe 
circuit and placed at points of vantage. 
Whenever the temperature rvs beyond 
a predetermined point, an electric con 

tact is made ‘automatically on 
the button. The doorbell then 
rings the alarm, If preferred, the 
bouton may be wired to the tele 
Phone; in case of fire it would 
close the circuit just as if the 
receiver were lifted, indicating 
trouble to the operator, 


CHAIR HAS ROOM 
FOR DOG AND MAN 


A aay and his dog share the 
use of a “pet chair,” a recent 
innovation in furniture for the 
homes of animal lovers. The top 
of this chair and its seat resemble 
any other, But the chair’s bot- 
tom is a compartment that pro- 

vides a home for the house- 
hold pet, and shields it from 
Grafts, ‘There are several 
styles of “pet chairs” to har- 
monize with any collection of 
furniture. Another novelty 
is a small settee, with a hol- 
low interior for cat. 
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SEEN FROM AIR, PRISON LOOKS LIKE WAGON WHEELS 


Frost an airplane, an_odd 
prison in Copenhagen, Den- 
bears a striking’ resem- 

© to a group of large 
‘wagon wheels lying on the 
ground. A number of circular 
structures built around th 
main prison buildings have 
walls extending from their 
rims to central points like 
spokes in wagon whtels. The 
spaces inclosed by the walls 
are exercise yards for convicts. 
Separating convicts into 
small groups, Danish prison 
authorities believe, lessens the 
possibility of their plotting 
mutinies” or jailbreaks. Not 
only are they separated, but 
they are more easily watched. 


CAR TIRE NOW 
AIR-COOLED 


‘AN avromonite tire that in- 
hhales and exhales air through 
rows of pores in its outer tread 
is a new inver ‘This 
cooling is said to remove the 
internal heat ated by 
high-speed driving, lessening 
ice of a blow-out and 
thicker and 
ad. Ait is 


GAGE SHOWS GAS CAR USES 


A xxw device hung on a car's right door settles the often- 


its engine's gas feed system by rubber tubing, As soon as the 
road becomes clear enough for a test—about three miles should 
domthe handle of the three-way cock is turned to the test 
Position, When the fuel passes the upper graduation in. the 
glass tube the tr 


distance covered, multiplied by ten, 
of the distance the car will travel « 


RIG UP MIKE TO WARN OF LANDSLIDE 


Recent landslides in France, one of 
which killed a General of the U. S. 
Marines, lend interest to a hitherto untold 
story of quick-witted action. When a 
landslide spread death among the inhabit 
ants of Lyon, France, a few months ago, 
radio amateurs of that city rigged up an 
apparatus within a few hours to give 
advance warning of further earth slips 
‘They hurriedly installed eight microphones 
cn the slopes of hills overlooking the 
town’s buildings. Wires led from the 
microphones to a central observing post 
in a small garage, Here volunteers took 
turns on watch before electric dials. A 
small movement of a needle on one of 
these dials would show that the micro- 
phone had picked up the vibration of 
moving earth. In the event of a land- 
slide, the alarm would be spread by phone 
to occupants of endangered buildings 
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The Joy of Hobby Riding 


JONSIDER the people you know and you will find, almast 
‘without exception, that the ones who take the keenest 
interest in living, who are least subject to mental depres- 

sion, and who get the most out of life are those who take an 

intense interest in some hobby. 
Tt makes not the slightest difference what the hobby may be. 

Whether it is collecting old bottles, mountain climbing, making 

things in a home workshop, photography, or modelling in clay, 


then eto he mental process and pyle 
ment ix equal 

“A man ‘we know, head of the research department of one of 
cur largest electrical manufacturing firms has spent ouch of 


his spare time for many years studying the life and habits of 
turtles. His working hours are filled with abstruse research 
problems in electricity, physics, and chemistry. His play hours 
are spent in a highly specialized branch of nature study. It is 
conceivable that: some day he will discover some fact about 
turtles that may prove useful in his daily research work. That 
possibility is, however, extremely remote, 

‘Although he has become one of the greatest living authorities 
fon the habits of turtles, he is not likely, in any direct way, to 
cash in on that knowledge, He studies turtles because they 
happen to interest him. 

fet no one will ever know just how many of the brilliant 
leas that have been hatched in this man’s mind are due to the 
brain clearing effect of a really interesting hobby. 

‘Just what is a hobby, anyhow? Reduced to its simplest terms 
1 hobby is something that a man does because he wants to do 
it and without any thought of financial retum. Of course it is 
sometimes difficult to differentiate between vocation, which is 
just a high-brow name for work, and avocation, which is the 
equally high-brow name for hobby. 


GOME men make a bobby of their work. That, in most cases 
is bad for the man. There is a lot of truth in the old 
saw: “All work and no play makes Jack a dull boy.” Other 
men become so absorbed in their hobbies that they neglect their 
work. When a man lets that happen it is only a question of 
time when he'll find himself out of a job. 
‘Sometimes a man is lucky enough to find interest in a hobby 
that is more or less indirectly related to his work. For example, 
‘we know a prominent publisher of trade magazines dealing with 
fumiture and decorations who is a keen antiquarian. The sight 
‘of a piece of furniture built more than a hundred years ago 
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gives him a genuine thrill. The connection between vocation 
and avocation is quite % 

jother man, ad ‘manager for the magazine you are 
reading at this ‘moment, is a home workshop enthusiast, His 
shop boasts most elaborate woodworking equipment. He builds 
ship models, furniture, and similar things. When he talks to 
‘an advertiser of tools and how to advertise them he is on ground 
familiar through personal experience. 


[HEN there is the head of the research Iboratory of the 
largest optical works in this country. When he stopped at 
cour office some time ago we chanced to ask him what time it 
‘was. He was well equipped to answer that question, for he had 
‘on his person, stowed away in various pockets, seven different 
‘watches, some of them historical pieces worth’ many hundreds 
of dollars as antiques. The look of keen enthusiasm that crept 
lover his face as he went into the details of his hobby was good 
to see. Lenses and watches are both instruments of rare pre- 
cision. So there is a connection between this man's work and 
his hobby. Incidentally, he has become such an expert on time- 
pieces that the jewelers and watchmakers in his own city call 
on him when they run ito «particularly knoty problem, 

‘As a general rule, however, the farther a man’s hobby is 
removed from his daily work, the greater the mental relaxation 
and stimulation he gets out of it. That is why it is natural for 
‘a. man who works with his head in the daytime often to spend 
hhis evenings at a hobby involving manual labor, while. the 
man who has to use his hands all day in a skilled trade desires a 
hhobby that depends chiefly on mental effort, Gene Tunney is 
fp cxreme exumgle of the later cat, He socked js for ¢ 

for amusement. A college 
professor who went in for amateur boxing or similar strenuous 
athletics would be an instance of the reverse situation, 

‘Many men go on the principle that if one hobby is good, two 
‘or more will be better. There is good sense in this idea especially 
if the chosen hobbies are seasonal, 

A lawyer we know plays golf all summer during his spare time, 
‘Then when cold weather sets in, he oils his clubs, puts them 
away, and spends his winter evenings building fancy violins and 
other musical instruments in his home workshop. 


NOTHER man, an accountant, works the same combination 
‘except that his summertime hobby is gardening and in 
winter he makes copies of old furniture. From. the specimens 
‘we have examined, be has attained a degree of skill in woodwork 
that would have made some of the old-timers blush with shame, 
In fact it often happens that the amateur craftsman produces 
‘a finished job that is better than the factory built article, The 
‘obvious reason is that the amateur is really interested in develop- 
ing skill in craftsmanship, He is not handi by the ne- 
cessity for getting the job done in a hurry. And what he lacks 
in manual deftness, he can more than make up for by the 
patience needed to make a part over and over, 

‘We could go on and on for many pages detailing examples of 
men who have found hobbies that contrast in most amazing 
‘manner with their daytime occupations. Porutar ScrzNce 
MoxtHty numbers among its readers many men who have 
hhobbies that they pursue with whole-hearted enthusiasm. Per- 
hhaps that is why Porutar Sctexce MonTHLY readers take such 
a notably keen, inquiring interest in life and in the science that 
makes life more livable. 


Science Baffles the Crook 


THENEVER, the manofacturen ce ot wth new Mod 
‘unpuncturable armor plate, the gun wet 
‘and produce a gun that will punch a'hole init. 

race between offense and defense has been going on since 
the beginning of time, and doubtless will continue until there 
is nothing left to attack or defend. 

The fascinating series of articies now running in PorvLar 
Sciesce MoxtHty (see page thirteen) shows how society's 
‘arm of defense, the police, is bringing the latest discoveries of 
Science to aid in the constant warfare against crime. So long 
fe human nature ie fallbe crimes wil be committed and it wil 

necessary to have police to apprehend the criminal or prevent 
him from doing the job. pins 

‘As time goes on criminals become more and more expert. Tt 
is comforting to think that science will continue to Keep the 
ppolice one jump ahead of the criminal. No matter how expert 
be becomes, scence wil always remain our strongest bulWa 

fense. 
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HELPFUL HINTS FOR RADIO FANS 


Secret of Shielding Your Circuit 


ig. 1, Pronged unit and socket and, right 
bronged connecter, used te Jolu many wltes 


HERE are many occasions when 
‘he amateur radio. experimenter 
needs a method of disconnecting 
number of wires at one time, The 

modern dynamic loudspeaker | requires 

four connections, two for the field supply 
and two for the voice coil oF to the pri- 
mary of the voice coil transformer. 

In experimental work, itis desirable to 
be able to connect and disconnect the 
power supply wiring without resorting to 
the soldering iron or loosening several 
binding 

The three ‘units shown in Fig. 1 
rove especially useful along these lines. 

¢ two units shown in the hand are the 
itwo sections of a cord connector that 

Join tive wires, ‘The prongs on the riht- 

and section are exactly the same as the 

prongs on the base of a type 227 or 224 

tube, The socket portion of the connec- 

tor would, therefore, reccive the base 

Bonas of cither of these tubes and could 

be used on various homemade testing 

‘equipment 

‘AL the bottom of Fig. 1 is shown a 
ppronged connector fitting to be attached 
to the radio receiver. The socket portion 
‘of the connector fits over this and. will 
make connections to five terminals of the 
receiver with one motion. Both sections 
of the cord connector shown in the hand 
come apart by means of a bayonet lock 
exposing soldering Iugs such as appear 
fon the set fitting. 


RULES FOR SHIELDING 


Brorxexs in radio often are puzzled 
as to why certain radio circuits seem to 
require such careful shielding while 
others need almost none 
The answer can be found in a study of 
the circuits. Generally speaking, where- 
ever there are more than two tuned cir- 
, shielding is necessary for high eff- 
Of course it is possible to build 
tage receiver that will work sat- 
isfactorily with almost no shielding, but 
this can be done only by deliberately 
reducing the efficiency of each individual 
stage to the point where interference 
between stages cannot cause a “spill-over” 


and start a. squealing noise 

‘The function of shielding 
is to prevent interaction be- 
tween the various amplifying 
stages of the circuit. This 
interaction can be caused by 
capacity coupling, whic 
means that the parts of the 
Adjacent circuits’ act to each 
as do the plates of a con- 
denser and actually allow a 
flow of high frequency cur- 
rent from one stage 10 the other in a way 
that will cause trouble, The other type of 
coupling is electromagnetic and is the 
efiect you get when two coils are placed 
near each other. 

Tn radio-frequency stages, capacity 
coupling can be eliminated by placing 
between the parts which might interact 
a sheet of metal that is connected to 


Fig. 2. Grooved 
Comers ef adjacent cana la Your ablelding 


ground. Instead of there being a capacity 
between the parts of the two circuits in 
ssuch a case, the capacity between each set 
Of parts is to the grounded shield 

‘The thickness of material used for 
capacity shielding is of trifling importance. 
In most cases a sheet of tinfoil makes as 
Food a capacity shield as heavy copper 
plate, 

Electromagnetic shielding, on the other 
hand, depends to a noticeable extent on 
the thickness and electrical conductivity 
of the metal. ‘The ideal material, judged 
solely on its effectiveness as an ‘electro- 


Interference between Stages That Causes 
Squeals Stopped by Solid Wall of Metal— 
Disconnecting Speaker Wires All at Once 


magnetic shield, is iron, However, the 
fact that iron’ has magnetic qual 
makes it unfit for use as a shield for 
Ucrery_spcking thee 
enerally speaking, the higher the 
amplifeation abtaiable at radio frequen- 
fies, the more need there is for effective 
shiciding. "Effectiveness is governed not 
‘only. by the thickness and Kind of mate- 
rial but also by its completeness, The 
most ‘effective shield is a solid. wall of 
‘metal completely surrounding the coil or 
other part that is to be shielded, In 
theory, the wall of metal should be con- 
tinuous without. joints of any kind. In 
practice this is impossible, as there is no 
‘way of making connections to the shielded 
part, However, i is desirable to conform 
{o the theory as far as practical by avold- 
ing large holes or open seams. Aluminum 
issmuch used for shielding. Its electrical 
characteristics are excel- 


lent for this service. “Tis 
not practical to solder 
seams mate 


‘The net best thing is 
make ‘them overlapping, 
and Fig. 2 shows two new 
forms of grooved alum 
num stock that iss 
cially useful t0 the 
experimenter, — Aluminum 
strip with two grooves set 
at right angles. has been 
available for some time 
to join the edges of two 
pieces of heavy sheet 
Sock at right angles. 

‘The new forms have 
three or four grooves to 
join adjacent cans. 


ABC'S of Radio 


RADIO receiver as built today con- 
sists of a chasis, a loudspeaker, 
and a cabinet. The chassis will, of 
course, funetion just as well without 
the cabinet, but that is not true of the 
Joudepeaker. The cabinet really is part 
fof the loudspeaker. It forms the baffle 
board that makes low notes possible 
‘The larger the cabinet, other things 
boeing equal, the lower will be the notes 
the loudspeaker can reproduce. Aside 
| from this important point, it pays to 
| buy a substantial, strongly built eabinet. 
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JHIS superheterodyne short 
‘wave converter unit has 
several features that will 


appeal to the amateur radio 


experimenter, To begin with, itis cheaper 
to build, I think, than any similar circuit 
s0 far developed. 


‘The unit makes use of three radio tubes, 
fone type 227 and two type 224 screen 
grid A.C. tubes, When you have built 
you have only to connect your regul: 
broadcast antenna to the proper binding 
post, run a wire from the antenna binding 
post” of your broadcast receiver to the 
binding post provided for that purpose on 
the converter unit, plug the cord from 
the converter unit into the nearest socket 
and turn the dial for short wave station: 

‘The short wave signals coming dow 
the antenna in this unit are pitked up by 
the tube in socket H. This tube, being 
operated in an untuned circuit, treats all 
signals alike and consequently produces in 
the plate circuit of the tube all of the sig 
nals in rectified condition. The tube in, 
socket G, the oscillator tube, is in a con: 
tinuous state of oscillation, which is con- 
trolled by tuning the circuit consisting of 
coil B and condenser D. 

‘When this condenser is set so that the 
oscillations of tube G are close in fre 
quency to the oscillating radio waves 
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25 cents (ace list. on page 
describes. in great detail’ the 
construction of this set. A. list of 
parts approved by ‘the Popular 
Science: Institute is, included with 
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the plate circuit 
fof tube H, the two fre- 
quencies interfere with 
each other and produce 
what is called a beat fre- 
quency, which oscillates at 
1 rate equal to the differ- 
ence of the two frequen- 
cies, By adjusting the 
condenser D, the differ- 
ence can be brought wit 
in the broadcast frequency 
bband to which the broad- 
cast receiver is tuned. 
When that happens. this 

frequency ts amplified 
the broadcast set and 
the short wave station is 


heard from the loud- 
speaker. 
LL that is necessary to 


et this result is to 
have the broadcast receiver 
tuned to some frequency 

the broadcast band that 
is relatively silent on reg- 
ular broadcasting. Expe 
‘menting will soon show you 
what broadcast setting is 
best for your set in your 
locality 

A word of warning: 
don’t waste time buildit 
this short wave converter 
unit unless you have a 
modern broadcast receiver 
that is fitted with at least 
two, and preferably three, 
screen grid tubes. The 
short wave converter unit does not amplify 
short wave signals; it converts them in 
a form that can be amplified by your reg- 
ular broadcast set, and if the broadcast, 
set lacks the degree of radio-frequency 
amplification in modern screen grid sets, 
no worth while results can be obtained. 

‘To build this converter unit you will 
need the following parts 


ig. 1. Upper elt, Lewis Winner, with 
verier unit, top and back Wi 
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AN EASY-TO-BUILD 


Short Wave 


‘whi 


A—special radio-frequency choke col 
B and C—combination oscillator tu 
and coupling coil 
Devarisble condenser, capacity 0002 
E—radio-frequency choke coil, 85 milli- 
henries. 
F, G and H—standard Vype 
prong tube sockets 


five- 
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OUR modern screen 

gtid broadcast receiver 
can be easily converted into 
a short wave unit that will 
give you satisfaction if you 
follow the few simple 
directions for an original 
circuit which are given in 
this unusual radio article. 


Jogrid condenser, .00025 mid. 
xed condenses 

ixed condenser, 2 mfd. 

‘Af—fixed condenser, 00035 mid, 
N and O—electrolytic condenser 
units, 8 mfds. each. 

P—step down transformer cap- 
able of handling three 274-volt 
tubes. 

(Q—choke coil, 30 henries induct- 

R—grid leak (20,000 ohm small 
tubular fixed resistance). 

‘S—fixed resistance, 20,000 ohms 
(same as R). 

fixed ‘resistance, 150 ohms. 
small battery ‘type panel 
switeh, 

V—amallpanel type 110-volt 
switeh, 


YOU Probably. have on hand 
some parts that can be used. 
It is, however, important that all 
of the resistance and condenser units be of 
the values specified 

"The radio-frequency choke coil A can 
be wound at home, It consists of 125 
tums of No, 38 enameled wire on a wood 
gg cardboard form thre eighths inch in 
diameter, 

‘The combination tuning and coupling 
unit B and C will have to be made at 
home. So far as I know, there is no 
commercially wound coil ‘now on_ the 
market, that will mect the exact specifica- 
tions given. 

Coil B consists of fourteen turns of No. 
18 enameled wire (cotton or silk covered 
‘would do just as well) tapped at the sec- 


Fig. 2. A view of the panel with she 
Asi for shore wave set ts position 


Pig. ¢Below.an end view 


fond and fifth turn, The end of this coil 
should be approximately one eighth of an 
inch from cll C which consists of sateen 
tums 

use cottot 


0, 28 enameled wire (you can 
or silk covered if desired), 


'S YOU will note from the picture wit- 
‘ing diagram of Fig. 2, the end of coil 
B nearest to coil C is connected to the 
cathode of tube H. The tap at the sec- 
fond turn is connected to the rotary plates 
‘of condenser D. The tap at the fifth tum 
is connected to switch U, and the other 
‘end of the coil is connected to the sta- 
tionary plates of condenser D. 
In this circuit the B supply is obtained 
by taking the 
1o-volt alter 
hating current 
from the wall 
socket and rec 
tifying it with 
the 227. tube. 
The method is 
exactly like 
that used in the 
Headphone 
Electric Set (P. 
S.M., April ‘31, 
p. 83), 

L found, how- 
ever, that the 
small one-mic- 
rofarad conden- 
sers used in the 
filter circuit of 
the Headphone 
Electric Set, al- 
though they 


ig, 5. Eo wiew in which he 
‘coupling coll in visible. 


worked nicely in that outfit, did not 
give sufficient filtering action in the 
Converter unit, This is because on 
of the tubes in the converter unit is 
in a constant state of oscillation, 
‘which builds up any hum that may 
be present. ‘That explains why 1 
used. eight-microfarad electrolytic 
condensers at V and 0. 


A SMALL, Sozenny choke coil 
used at'O. Equally good results 
‘ould be obiained. from any old 
Sudio transformer you may hi 
making connection to the secondary 
ls, Gand F assuming, of 
that the audio "transformer 
ood working order. 
You can tse any suitable nonconducting 
material for both the baseboard and the 
pine Do not use metal for either 

Before you start to eat your bascboard, 
carefully study al the illustrations, parie- 
tlarly the wiring diagrams, Lay out the 
parts in approximately” the arrangement 
thown in the top view and back view, Fig 
in-and the end views Figs. 4 and. §. The 
fanel shown measures 7 By 10 inches and 
the baseboard 7 by 9, 1 js not necessary to 

to these dimensions. "You may Bnd 
see to make the panel and baseboard 
a hit wider to facilitate wiring 

‘After all the parts are assembled, start 
the wiring with'the filament heating cir 
cuit, The 2¥4-volt filament heating trans- 
former P should have a center tap on the 
2v-avolt secondary winding and this center 

is connected, a8 shown in Fig. 2, the 
picture wiring diagram, with the side of 
the power line that is connected to the 
Gand P terminals of socket P. The ter- 
minals of the 2)-volt winding are con- 
ected by means of a twisted cord to the 
Hinding posts marked Hand Hof sockets 
F, G, and H. Note that the sockets are 
connected in parallel so that cach receives 
the fll 254 vols, 

Proceed with the rest of the wiring 
Make each "wire as short and direct as 
possible. Note that the cap connections 
Tor the screen grid tubes in sockets 27 
and G should be of flexible wire, Radio 
dealers can supply suitable caps oF you 
can make a loop in the bared ends of the 

Do not consider the wiring job come 


plete until you (Continued om page 171 
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How to Spot Ignition Trouble 


Modern Motors Throw Strain on Spark Plugs and High Tension Wices 
So Good Cables Are Needed—Setting Timer Simple in Eight-Cylinder Car 


NE sizzling hot summer evening 
while Gus Wilson and Joe Clark 
were working late on a’ rush job, 
a year-old cight-cylinder sedan 

drew up in front of the Model Garage and 

the owner climbed out 

“Howdy, gentlemen,” he drawled as he 
strolled over to the garagemen. “I see 
yourall, are still making hay though the 
sun is down. Could 1 impose on your good 
nature long enough to have you look over 
my motor? 

Be with you in a ily, Colonel Mar- 
told,” Gus replied as he finished tighten- 
ing bolt and reached for a clean piece 
of waste. “What seems to be the 
trouble?” 

‘The Colonel's brow wrinkled in a pus- 
ated frown as he twisted the end of his 

“IE can show you 

‘what it does,” he said, "but T haven't any 

notion of what's wrong. Old Betsy, that 

was my old car, Sub, couldn't fool me 
with her whims; but, this newfangled 

‘youngster has me’ guessing for sure.” 

Gus smiled, for Colonel Marrold at the 
wheel of old Betsy,” a huge six-cylinder 
bus of ancient vintage, had been a famil- 
jar sight around that’ section for many 

rears, 

‘Thad it all figured out it was dirt in 

the carburetor.” Colonel Marrold con- 

tinued as he climbed in and prepared to 
start the motor. “The pesky engine misses 
fire as old Betsy did when something got 
jn the carburetor, T cleaned it twice and 

that didn’t do any good. So then I 

cleaned all the spark plugs and touched up 

the breaker points. ‘That used to make 
old Betsy run like a thoroughbred.” 


‘The Colonel stepped on the starter pedal 
and. the ‘motor, being warm, staried. at 
‘once, but it did not settle ‘down to a 
steady purr. The cylinders missed fire 
irregularly and there was a peculiar rough- 
ness in the way it ran. 
suns sort of shiftiess,” Colonel Mar- 
rold complained. "Kind of like a row of 
soldiers, some of ‘em stumbling and not 
keeping in line. Only if it was soldiers, 
Suh, T could have the top sergeant take 
‘em in hand!” 
‘ou've hit the nail on the head with- 
‘out knowing it, Colonel,” said Gus as he 
reached over and pulled the switch that 
cut off all the lights outside the garage 
“Look at that,” he added, raising the 


GUS Says... 


| and read every word of it from 
cover to cover. Then take the oil 
ing chart and tack it to the wall of 
your garage so it won't get lost. Tt 
makes no diference how many 


years you've driven cars, the new 
‘one is hound to have some things 
that are different in the way you 
work ‘em or take care of "em, 


hhood of the car on the distributor side, 
In the dim light from the street lamp 
some distance away, the space under the 
hhood looked like a chunk of utter black- 
ness in the general gloom, Here and 
there tiny sparks flashed at irregular inter- 
vals and each fash was accompanied by a 
sharp but faint snap that was barely 
audible above the hum of the motor, 


HUN 
the Colonel in amazement. 
tarnation is going on there?” 

Gus snapped on the lights, 
plug wiring is shot,” he said, 
ing like a sieve, and wherever one of the 
wires touches ‘metal, the current snaps 
through for a spark’ instead of jumping 
the points of the plug.’ 

“Most amazin’,” the Colonel growled, 
“It’s strange T never had trouble like that 
with old Betsy.” 

“Probably your old car was fitted with 
better wire in the first place,” Gus sug- 
gested. “And what's even more important, 
all these modern cars have high com: 
pression motors compared with the old- 
timers. The higher the compression, the 
harder it is for the spark to jump at the 
spark plug points and sometimes, as in 
this case, the rubber covering on the wire 
dries out and cracks and the spark jumps 
through the cracks. It isn't anything to 
worry about. Tl put in some high ten- 
Son wize that will eep the juice where fe 
belongs. 

“There's something else wrong here, 
Colonel,” Gus continued. “It sounds to 
me as though the timer is out of syn- 


chronism.” (Continued 0 


NDERING gunboats!" exclaimed 
‘What in 
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BETTER SHOP METHODS : IDEAS FOR THE HANDY MAN : BLUEPRINTS 
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PAE HOMBAVOR 


MODEL MAKING : HOME WORKSHOP CHEMISTRY: THE SHIPSHAPE HOME 


Bucking Sea Broncho 
Gives Wild Sport 


By HARRY FB. WOOD, JR. 


TS strange sea 
jorse provides the 
thrills of broncho- 
busting — with a 
ducking to penalize every 
ip! It’s a nautical nag 
tupon which as many. as 
five small water rider 
may get astride at one 
time, yet it is made of 
nothing more than an old 
board and a pair of large, 
‘empty cans. 
body is of $4 in. 
thick white pine or other 
durable wood, ‘Cut it to 
the shape shown and 


colors, the poot pony ix 


round the edges with a ready for the Water, 
‘wood rasp and sandpaper. ‘One person may stra 
For the lungs of the dle the saddle between 


horse, obtain two S-gal. tin cans, prefer- tened with two screws apiece, one in the the cans and propel himself with his hands, 
ably ‘square on the ends, and solder the bottom of the plank and one in the edge. or he may lie with his chest in the saddle 
ning in the top of each to make it ‘The cans should be fastened on with the and use the pontoons like water wings. 
Light, Eight strips of heavy tin or gal- handles turned toward the ends Other swimmers may ride bareback on the 
vanized iron, 114 by 6in., are then snipped ing. When painted of enameled in end seats or perch on top of the cans them- 
out of any ‘scrap material, and a. %4-in. selves, When five persons jockey the mari- 
hem is folded lengthwise down each side time mare at once, the water line reaches 
‘of each piece. This leaves a rounded edge the chins of the firststory riders. The 
which will not cut the legs of the riders. horse is sufficiently steady to be ridden for 
Small holes for screws are punched oF Jong distances by those who have learned 
Arilled in one end of each strap ot cleat, to control it, but at the least error in 
and the other ends are soldered to the judgment it bucks and rolls over, capsiz~ 
sides of the cans. ing its cargo of cavalrymen, 
‘The free ends of the straps are then ‘A lone water cowboy may mount one 
bent around under the board and fas- end of the plank and cling to the nearest 
tin can with his legs, ‘This hoists the 
‘other end igh out of the water and makes 
riding a feat of skill. 

“Two persons, one on each end, may 
ruse the sea horse as a seesaw, of they 
may paddle in opposite directions, 
ich one attempting to drive the 
‘mount over a previously fixed goal 

Tine at his back, iMereit 

‘A number of swimmers, if provided 
with these water steeds, may organize a 
game of horse and rider. In this tourna- 
ment each knight of the waves strives to 
unhorse the others, the last one in. the 
saddle being dubbed “Paddling | Paul 
Revere” until he is vanquished by a 
greater horseman, 
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From Ten Parts You Can Build 


Twenty Model Planes | le 


By EDWIN T. HAMILTON 


ferent types of fying models, 


siast to conquer. 

beginner can master a 

tion methods while act 

time and material nece 
ie model; a 


edge, the model is the firs 
During the designing, by 


plica 


mients, 


all-time, 


ing, 


which to build and experiment, but begin 
nets should follow the plans closely so. as 
to be certain of satisfactory ying results. 

‘After you have constructed and flown 


the model, carry it to the next meet 


will enable you to enter a var 
tests and give you a much be 
of winning a prize. 

In this article the ten 


arrangements will be describes), 


ten fuselage variations will t 
in a following article. 

To insure your success 
in building this remarkable 
‘ombination of models, two 
sheets of blueprints (Nos. 
135 and 136) have been 
prepared with full size 
rawings of all the parts 
‘These can be obtained for 
fifty cents from the Blue- 
pprint Service Department 
(see page 91). 

Motor Stick. Prepare a 
by 4 by is in. balsa 
‘tick, “Bend the usual 
rear hooks and can hooks 
from No. 6 (.016 in.) 
piano wire and cement in 


JHIS single-stick airplane model of 
en simple parts is 30 d 

it can be converted into tw 

Tt the stick, cut a 1/16 
‘opens new fields for the model enthu 

Through building it, the 

‘of construc- 

lly expending the 

ary to make only 

he expert can adapt the 

principles for use on any pet model of his 

To the best of the writer's knowl- 

fs tbe 

testing of the model, several more’ com 

methods of construc 

Ueveloped which might have bee 

at simplicity was given the pref 

Experienced moclel 


place, and attach a 
Propeller bearing. In 
the opposite end of 


by 14 in. slot, 98 in. 
deep: this holds the 
rudderpost when the 
model is assembled 
asa tractor, Two No. 
6 piano wire clips 
also are attached as 
shown at the front 
end of the stick and 
he edge opposite 
the propeller bearing. 
Rudder. Con 
structed of 1/16 in. square balsa. I 
tom edge, or rudderpost, is a 1/16 b 
in. balsa strip, which ‘begins to tap 
4 in, from one end until it is only 1/16 
in. square at its trailing end, Cover with 
Japanese tissue on one side only 


Elevator. Leading and trailing edges of 
1/16 by 3/32 in. balsa; ribs 1/32 by 
1/16 in., with a 4 in.’ camber. Two 


‘wariations of this novel twesty-imone model 


‘Wiek a plane such us this you cam enter ail contests. 


with Japanese tissue on convex side only 


Wing. Leading and trailing edges of 
1/16 by 34 in, balsa. Five 1/32 by 1/16 
in, ribs with a 5 /32 in, camber. Large wing 
clips of No. 6 piano wire are cemented as 


amphibian, rte-off-enow, and 1 
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hown to both concave and convex sides 

he wing, Cover wing on convex side 
‘only with Japanese tissue, Give one coat 
of diluied dope, 

Propeller, Cut in standard fashion 
from a 34 by 1 by 814 in. balsa propeller 
block. ‘A tractor and pusher propeller 
may be made, oF the tractor propeller may 
be wound in'the opposite direction when 
tused as a pusher propeller, The propeller 
shaft is shaped from No. 6 piano wire 
‘and cemented through the hub, 

Rise-of-Ground L Gear, 
Shaped from No, 8 piano wire (0197 
s are of 1/16 in. sheet balsa. 
paper is cemented in the axle 
hole of each to allow the wheels to turn 
freely. Clip opening at top should be 
Y% by 14 in, Two of these landing 

Rise-of-Snow Landing Gear. The 
skis are of 1/16 bs 
curved at theie front ends. Two 1/16 
by 34 in. balsa upright braces ‘are 
cemented to each ski and are held 
together at the top with No. 6 piano 
wire clips, as indicated. A 1/32. 
split bamboo cross brace is cemented 
through the front uprights and the 
small triangular braces. The front 
uprights, braces, and bamboo cross 
brace are cemented together to the 3 

Rise-of-Water Landing Gear. Cut 
two triangular balsa ends from 3 /64-in. 
sheeting and six balsa bulkhead pieces 
from 1 /2-in. sheeting. One bulkhead 
is made by cementing three of the lat- 
ter together, Complete both at thi 
time. ‘The pontoon stringers are of 
1/16 in. square split bamboo cemented 
to the triangular balsa end piece and 
the three-ply balsa bulkhead. Cover 
the structure with Japanese tissue and 
dope it well 


toons as illusteated, rough the loop clip, while th 
from No. 8 piano win the post is held in the jaws of the regula- 
same as those used for the R.O.G. landing tion clip on the stick. The wing is attache 
sear. to the motor stick by the two clips on it 
To assemble the hand-launched tractor, concave side. When the model is 


attach the ¢ 


the 


ost into the motor-stick 
peller with washers. Use one 
1/16-in, square Para rub 


‘The skeleton of this model. consisting of a motor stick win 


along Hin 


with No. 6 pismo wire cli 

boo braces are cen 
Amphibian L 

les to the 


attach the 
motor stick. Fasten the rudder 
motor stick by the two fi 
clips. The rudderpo 


Tudder- when a tractor, on the bottom, Attac 


op of peller in opposite direction, 


stor, and rudder, in constructed 
‘Sinilar ta any single tick model. One loop of 1,8 im sqoare Fubber forme the motor 


ROG, ROW ar ROS, 


levator to the clip brace on the 


tach pusher propeller, or wind tractor pro- 


30 in, long ‘This pusher is converted into an R.O.G. 


by pusher, the wing rests on top of the stick; 


‘Two strands of high-grade unlubricated 
Para rubber may take as high as 800 turns. 


Experiment with thee strands a8 well ag 
two, and try a wider propeller for special 
endurance tests. 

In five outdoor flights under somewhat 
unfayorable weather conditions because 
of wind, the band-launched tractor aver- 
aged 2 min. 27 sec. An average of three 
take-offs gave the fc results: 
R.O.G., U min. 19 sec., R. O. W., 1 min, 
Vsec.; and R. 0. S., 53 sec. 


A New Fad for Ship Modelers— 
Carving Tiny Ocean Liners 
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he weil ae. lows fa cae 
avoirdupois (16 drams equal 1 ounce): 
Hand-launched stick model, 4 drams; 
R.0.G,, 5; R.0.W, 7; R.0. 8, 7; and 
amphibian, 7.5. 


In a following article Mr. Hamilton will 
tell how to make a detachable fuselage 
which can be added to the motor stick to 
make ten additional models, 


following these drawings its easy to whittle 
ral font one fot S rocdel 0 in ong 208 


By DONALD W, CLARK 


ERE, ig a brand-new idea for the 
model maker who enjoys. whit 
\Wing—a model of one of the world’s fast= 
est steamships, the Bremen. Little won- 
der, when you consider their novelty and 
simplicity of construction, that very small 
models. of occan-going vessels are fast 
becoming popular. 

Tn order that, you 
as to the scale, two are 
ings, one for a model 10 in, long and the 
other for a model 20 in, long. 

With the exception of the four propel- 
lers and the propeller hangers, which are 
‘made of thin sheet metal, the entire model 
can be whittled from pine or other soft 
‘wood. 

First, shape the hull and the four deck 
units aid assemble them, one on top the 
cother, with glue, ‘The stfeamtined rudder 
is cut from soit wood and fastened in 
place with brads. The lifeboats can either 
be shaped separately and hung from realise 
tic looking wire davits, or shaped as a 
group in a sort of long molding, which is 
then glued on each side of the superstruc~ 
ture, With the second method’ the use 
of wire is eliminated, and this is desirable 
if the model is made only 10 in. Jong. 

‘The funnels, ventilators, and pilot house 
are led in place inthe positions indicated 
in the drawings of the deck units 

The hull below the water line is painted 
red, the boot topping is white, and the 
topsides. black. superstructure is 
white, and the iwo funnels are buff. ‘The 
windows, doors, and portholes can be 
painted on in contrasting colors, 

‘The Bremen shares with her sister ship 
Europa the title of “queen of the seas’ 
She is an oi-burning turbine ship with 
four screws and 2 full-speed rating of 
130,000. P. (PSM, Oct. °29, p. 22). 


How to Time Photos 
Like an Expert 


A simple and quickly applied 

rule for choosing the correct 

shutter speed and adjusting the 
opening in the diaphragm 
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$10 PRIZE 
for the Best Photograph 


PorutaR Screnecs 


Moxnicy will 


jelly perfect snapshot submitted 
7 


on or before September 1, I 
Te may be of any subject, but mus 
bbe taken during the months of 
July and August, 1951, by an ama 
ing the camera in his 

st mechanical support. 
Any type of camera may be used, 
ind the developing and printing 
nay be done by the contestant or 


tember 1. Tt you wish 
the photos returned send 
self-addressed stamped 
envelope with your entry 


HEN T first started 
to take photographs, 
a long while ago, 1 


had a small box 
‘camera. The instruction book 
said to take snapshots only 
in sunlight between the hours 
of nine in the morning and 
three in the afternoon, s0 1 
took pictures only on ‘sunny 
days. However, few of the 


by a professional. Mail al 
Photogeaphic 
Editor not later than Sep 


‘Amatese photographers canta 


By F. D. RYDER, JR. 


“Exposure meter or chart 


‘bat of thelt work by 


pictures I took were any 
good. I blamed my. failures on the 
camera or the film—like many another 
beginner, ‘Then one day, when Twas 
trying, for the fourteenth’ time, to take 
8 good picture of my dog, an elderly 
Aeghibor stopped to watch me. After Td 
snapped nearly a whole roll of film, he 
made a, suggestion 

Son,” he said, “if you'll take that dog 
round (0 the sunny side of the house and 
give him a bone to chew on so helll stay 
still, you'll do a lot better.” 

That was my fret kon i the rod 
ments of correct photographic exposure. 
1 had figured that so long as the sun was 
shining it made no difference what I tried 
{o photograph or where I tried to take it 
‘The fine picture I got of the dog proved 
that sunlight means the sun should be 


shining on the object you want to take 


tunless otherwise spe 
Later on I acquired a better camera 
that had a number of adjustments to be 
made before a picture could be taken, 
Remembering the advice about the dog 
picture, I called on my neighbor and 
asked him what I was to do with all the 
levers and gadgets on the camera shutter. 
“They are all put there,” he told me, 
you can regulate the exposure—that 
the amount of light needed to take 
a’ good picture; and correct exposure, 
you'll soon find out, is a mighty important 
thing in photography. Did you ever hear 
of the rule, ‘doubles or halves 
T admitted my ignorance, and be went 
on to explain a method of calculating 
Photographic exposure that I have since 


found to be the basis of nearly all 
mechanical photographic exposure. cal- 
culators. 

He first told me what the levers on the 
shutter were for and then showed me how 
they were related to each other. Firs, 
there is the speed control, that regulates 
the length of time the shutter remains 
open. On low priced cameras there are 
usually only two snapshot speeds, a 
twenty-fifth of a second and a fiftieth of 
a second. More expensive cameras can 
be set for any desired speed from a full 
second up to about a two hundredth of 
4 second or even a thousandth of a sec- 
‘ond ifthe ‘camera has a focal plane 
shutter. Of course for snapshots, with the 
‘amera held in the hand, only a twenty’ 
fifth of a second or faster should be 


‘This it 


tration was made from portions of tree photographs taken one after the other without any change 


cept in the length ef exposure. The left end fs undecexposed, the center fu correc, and the right Is overeapese 


16 


used. It is impossible, without a 
tripod, to hold a camera still for 
an interval longer than that. 

The other really important lever 
changes the size of the opening 
through the lens that admits light 
to film or plate. It is called the 
iris diaphragm ‘because it, opens 
and closes like the iris in the eye. 
He explained that it made no 
difference whether you regulate 
the exposure by changing the 
speed of the shutter or by chang- 
ing the size of the opening in the 
diaphragm, ‘The effect on the 
plate is the same whether you 
have a lot of light for a short time 
or Tess light for a correspondingly 
longer time, 

“Now,” he said, pointing to the 
speeds marked on the shutter, 
“notice that each speed is just 
twice as fast or half as fast as the 
next in the row, depending on 
which way you reid, ‘That means 
that when “you move the speed 
lever one ‘division you either 
louble the exposure or cut 
half. The diaphragm lever 


Follow These Five Rules 
to Get Good Pictures 


- Keep your camera set for a twenty- 


fifth of a second with lens stopped to 
U.S. 8 of F/I1. This gives correct 
exposure on average sunny days for 
objects from twenty-five to fifty feet 
away in the direct sunlight. 


Cut the exposure by half in very bright 
sunlight. double it for bright cloudy 
days, and double again for dull days. 


Cut the exposure by half for distant 
ws or double it Yor close-ups. 


Make the correction for light differ- 
ence first; then double or halve the 
result according to the subject. 


When in doubt, play safe by increas- 
ing the exposure. 


marked on the’ double or half 
{jystem no matter whether the numbers 
sare U. S. 4,8, 16, 32 and so on o F/4.5, 
F/5.6, F/8, F/11 according to another 
method. In elther case moving the dia- 
Phragm’ from one number to. the next 
titer doubles the exposure or cuts i in 
half.” 

He showed me how the classification of 
the different intensities of light and of 
subject also are arranged, on this same 
double or half system. The light, for 
txample, may be bright sun, hazy’ sun, 
cloudy bright, or cloudy dull. A change 


Colorful Shellacked Cloth Tops 
Add Novel Note to Tables 


ratively figured fabrics make attrac 
tive and servile, coves fee 
table tops. are suitable for 
tables, esses, card tables, children's 
furniture, and the like. 
‘There are several ways 


Conte chintz and other deco- 


in light from one division to the next 
would call for doubling or halving the 
exposure. Your subjects may be distant 
views, medium views, or close-ups. Here, 

change from one to the other would 
tate doubling or halving the 
exposure, 

‘As my photographic neighbor pointed 
fout, the best way of estimating exposure 
is, therefore, to keep your shutter set for 
average conditions “and then make 
changes by doubling of halving the expo- 
sure to correct for stronger or weaker 


and instead of shellac and wax for the 

finish, you may substitute clear lacquer, 

vamish, or wax alone, varying the drying 
‘Be sure the cementing coat 
ing—W. E. B, 


is dry before fini 


in which you can apply 
lac Ir a serine 
tring immediatly, the 
goods having been pre- 
aS 
opabes 
2 coat of shellac over the 
thoroughly. Let this dry 
‘more coats of floor Seed 
i lue may 
atte Soe 
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light or for nearer or more dis- 
tant subjects. 

‘You will find that an average 
subject from twenty-five to fifty 
feet away lighted by direct sun- 
light on an ordinarily sunny day 
can be successfully photographed 
with the shutter speed set at a 
twenty-fifth and the diaphragm 
set at US. 8 of F/I1. For very 
bright sunlight, change the shut- 
ter to a fiftieth of a second or 
the diaphragm to U.S, 16 or F/16 
(the two systems cross at this 
point). Consider the light and 
subject independently and make 
the proper correction for each. 

1 strongly recommend the use 
of an exposure calculator or 
meter. Many. kinds canbe 
‘obtained at various prices, Some 
are better than others, but all 
are good. They save you. mental 
gymnastics, for even doubling or 
halving can become complicated. 

‘The illustration at the bot- 
tom of page 75 shows what 
happens when you overexpose ot 
‘underexpose a photograph. ‘The 


illustration was made from prints 
taken without’ moving the camera or 
making any changes except in the length 
of the exposure. »'The center section was 
printed from the correctly exposed nega- 
tive, The right end, which is muddy and 
trifle blurred, is a portion of the over- 
exposed photograph. "The dark left end 
is part of the underexposed view, 


Mr, Ryder will be glad to answer photo 
‘questions, or criticize prints if accompa 
hied by negatives. Inclose self-addressed, 


stamped envelope for reply. 


She had to have her birthiay 
fon hey new play table 
‘he hiked the gay top 20 wall 


&. 


‘The table top ie given x henvy coat of shellac, 
Spread smoothly on the surface and allowed (9 
Seer which'a “Gsishing eset is applled, 


Cements Then the fabric is 
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is A Circus Wagon Toy Hes 


“ Teaches Children to Put 
Their Things Away 


By CHARLES M. RICE 


TE saan? 


athe drawings, 2 
plywood and 
pivot them by-means of two roundhead 
Screws driven into the ends of a 10:in. 
length of }4-in. wooden dowel rod, A 
metal handie is serewed to the dowel. 


lve, size, rub them 
with No, 00 sandpaper, and aj 
fone or more coats ‘of ye 
enamel or lacquer. The dk 
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We complete the hull and rigging 
Combination 
Sailboat-Motorboat 


By WILLIAM JACKSON 


Sor our 


‘0 MATTER what preferences you 
‘may have regarding a small boat, 
Dauntless will meet your require= 
‘ments far more completely than 

any. ordinary design. Pleasure jaunts, 

Guick trips to town, fishing, bunting, sail- 

ing, motorboating—all these come within 

the scope of this 15-ft. combination boat 
built to operate efficiently with either 
sail or outboard motor, 

‘The construction is not at all compli 
cated, and to make the work even easier 
for those. who have had little boat build- 
ing experience, three blueprints have been 
prepared which contain larger drawings 
than itis possible to include in the maga- 
zine, ‘These prints will save you time and 
cffort, (See Nos. 131, 132, and 133 in the 
list on page 91.) 

TList month we competed the feame of 
‘our boat (P.M, July '31,p. 79). In ap- 
plying the planking, the side planks are 
Dut on first. As in the ease of the inva 
and. chines, both, side planks are applied 
uultaneously. This is done to pre 
the frame from being twisted out of shape 
which would be the case if one side was 
planked before the other. Clamp th 
planks in place, mark them to 
shape, remove, and cut them 
to the lines, being careful to 
keep the saw outside of the 
Tine, Next, coat the chines, 
transom, and stem with glue, 
clamp the planks in place, and 
fasten with 134 in. No. 8 
FH. screws spaced 204 in. 
apart. Countersink these 
screws slightly 

When both sides are i 
place, trim the edges flush 
With the transom, chines, and 
stem, and bevel the planking 
from frame No. 1 to No, 4 t0 
receive the bottom planks, 

Tn. planking the bottom, 


work from the keel outward. Place the 
first two planks so that their inside edges 
follow a center line drawn on the keel. 
Where the keel planks overlap at frames 
Nos. 1, 2, and 3, remove the excess wood 
‘with a’ saw. The slot for the centerboard 
well also should be sawed at this time 
Before fastening the first two planks in 
place, lay strips of cloth along the tran 
som and around the centerboard slot and 
coat the joint edges with glue or white 
lead. Fasten the planks to the frames, 
keel, stem, and transom with 1)4-in. 3 
8 FH. screws, slightly countersunk and 
spaced about 24 in. apart, and to the in- 
termediate frames with 154-in, galvanized 
nails spaced 2 in. apart. If these center 
planks are wrapped in burlap soaked with 
Fre water, ie wil assist greatly in bending 
them to fit the curve of the bottom frames, 
‘The remaining bottom 
planks are applied in the 


ame manner. When 
= planks. cout th j 
Chines iberally with gle 


ips of cloth = 


long the elued surface 
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The edges of all the bottom planks should 
be planed so that they fit tightly together 
‘on the inside and are open about 1/16 in. 
‘on the outside to allow for calking 

When the sides and bottom are pianked, 
the hull can be removed from the form, 
and the edgés of the planking along the in: 
wales planed flush. Clamp the deck beams 
to their respective frames and fasten each 
fn place with one 14 by 134 in. carriage 
bolt.” The cockpit beams are fastened to 
the frames with two 134-in, No, 8 F.H. 
screws. Fasten each support to the cock- 
pit beams and frames with two 1%¢-in, 
No. § FH. screws. The mast step is fast~ 
‘ened in place with three 214-in, No, 9 F.H. 
screws at each frame. 

‘The center deck plank, which is called 
the “king plank,” is fastened to each deck 
beam with three 2-in, No. 9 screws. Cut a 


Drawings of the rudder and centerboard, and section detailing the centerboard ansembly. Larger draw 
{ngs of this 15-0 boat can be obtained by tending seventy-fve 


ents for Blueprints Nos. 131, 1, and 133, 
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applied inside and out. Work the paint 

val ip este, Wile ly =e 
cotton calking into the cra 

tween the planks with a putty knife, When 


the of a comporition puty or filer is ad 
vised as it will last longer than ordinary 
putty. After the putty dries apply two 
more coats of paint, inside and out. 

The remainder of the decking is fastened 
to the deck and cockpit beams with 134-in 
No. 8 F.H. screws spaced about 21 in, 
apart. If a natural finish on the deck is de~ 
sired, leave a 1/16-in, seam between ad- 
jacent planks for putty, For general use, 
the deck should be covered with canvas, 

‘the deck in place, Ht the 94 by 4 
in, outer cockpit coaming against the 
terboard post at frame No.4 and fasten it 
with I-in. No. 6 FAL. screws spaced 4 in, 
yar The outer couming shovld projet 
boat 1 tn above tbe deck Fasten b 
146 in, molding to the sheer of the ht 
with screws spaced 6 in. apart. Bolt the 
pied Creom to the vase with eight 

15 in, carriage bol 
I ea estes Weleda two lca, 
is fastened together with dowels and luc. 
‘The oak piece at the bottom of the rudder 
is fastened 


‘the well boards to keep out the water, 

‘The after keel is fastened in place with 
six 2\4-in, No. 9 F.H. screws driven 
through from the inside. 

Boom, gaff, and mast can be made from 
pad fat ee by Cd = 
i ‘and details showing the sheet-block traveler assembly, boom ewivel apply three costs of spar_varnis 
Ste HGERT Geis eater ah tcu'taa ay da tae es eee fer espe otto end of the mast ahould be cut 
otic ‘ square for 2 in, to fit in the mast step. 
hole 554 in. in diameter in the “king plank” FH. screws. The oak transom knee and ‘Yacht sail twill (6-o8,) is used in mak- 
directly over the hole in the mast step. breastplate are fastened in place with 2-in. ing the sails. If this is not obtainable, a 

‘The forward centerboard post, which is No. 9 F.H. screws. good grade of muslin will serve the pur- 
coated with glue or white lead and pushed ‘The hull is then planed and sanded pose. The lengths of cloth can be sewed 
up through the centerboard slot until its smooth, and a priming coat of paint is together on an ordinary sewing machine, 
bottom edge is flush with the All outside seams are 114 in. wide and in 
bottom of the keel and its side seams are 1 in, wide, Brass grommets 
top edge projects 1% in. for a \4-in. rope are spaced 1 ft. apart on 
above the deck beam, is fast- the foot and head of the sail, Those for 
ened to the deck beam with ‘the mast hoops are spaced 17 in. apart. 

Ratsorcing poset of cloth should 
sewed on Both side of Ube sil ata cor 
Secr Wes Ghesaall te complotay ampere 
bled, sew a 14-in. manila rope around the 
tutsde edge of the aa 


two 2-in, No. 9 F\H. screws. 
Fasten the bottom ends of 
the centerboard posts to 
the keel with one 214-in. gal- 
Yanized mall. Cont the poste 
with glue or white lead and 
drill a hole for the nail before 
fastening it in place. 

In order to place the two 
‘well boards, remove the keel 
blocks from frames Nos. 5 
and 6 and saw the frames to allow the well 
‘boards to fit Hush against the kee! on each 
side of the centerboard slot. Coat all 
joints liberally with glue or white lead and 
lay strips of cloth along all edges. Clamp 
the side boards to the well posts and fasten 
with 154-in, No. 8 F.H. screws spaced 2 in 
apart.” ‘Drive 214-in. No. 9 screws up 
through the keel into the bottom edges of 
the well boards and nail 34 by 3 in. blocks 
along the sides between each frame. Over 
these blocks nail.a 34 by 1 in. strip the full 
length of the well boards. 

Fasten the ¥4 by 2 in. inside coaming to 
‘each cockpit beam with two 134-in. No. 8 


SURE-GRIP CLAMP HOLDS 
DOORS FOR PLANING 


Hose owners often have to plane the 
edges. of a door or sash that binds or 
make other repairs to them, and it is 
usually a problem to find a suitable way 
to hold them while the work is being done 
Carpenters have many mabeshifs fr the 
purpose, but a nonslipping clamp made as 
shown is much better because it holds 
work of various thicknesses with a power 
ful grip. It requires no adjustment, does 
‘not injure the finish, and has the further 
advantage of folding. up. 

‘The clamp preferably. should be made 
of oak, ash, oF elm. "Yellow pine will 
answer’ but js more likely to split. The 
working ends of the two, jaws and the 
exposed central part of the strap hinge 
are covered with a strip of inner tubing 
tacked in place; and pieces of tire cas- 
ing are nailed on the blocks at the bottom 
of the outer ends of the jaws to keep the 
clamp from slipping, The harder a door 
is pressed into the clamp, the tighter the 
srip—B. P, Sewano, 


REMOVING OLD LACQUER, 
FROM METAL WARE 


Wate the lacquer on silver, brass, and 
articles becomes checked and 

, as often happens, the pieces quic 
shew discoloration in paces and require 
tobe repolished. Before this can be 
however, it is necessary to remove the 
Tacaque ‘easy way to do this is to 
soften it with a solution of equal parts 
af “banana oi! bronsing liquidand 
Uenatured alcohol and wipe the metal 
clean with a soft cloth—D. H. 
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NOVEL GARDEN SEAT PLEASES CHILDREN 


Desicxen especially to please children, 
this unusual seat with dog-shaped ends 
‘makes an attractive addition to any garden 


‘nook. 
Each of the dogs is 24 in. high to the 
tip of the ear and 22 in, wide over all. 
‘They are sawed from a wide board of 
1 in. thick pine, cypress, or other durable 
‘wood. Ifa board of sufficient width can- 
not be obtained, narrow pieces may be 
doweled and glued together with casein 
(waterproof) glue. ‘The grain of the wood 
should run the long way of the dog’s body 
so that the ears and nose, which are the 
Weakest parts, will not’ be so easily 
knocked off. "Cleats 1 in, square are 
screwed on the inside at the bottom as a 
reenforcement, and the wider and slightly 
‘curved cleats’ which rt the seat 
strips also give additional strength, 

‘The seat is 40 in. long from dog to dog 
and about 16 in. off the ground. The 
uprights which support the back are 124 

yy 2 by 35 in., tapering to a width of 114 
in. at the top.” Oak’ of other hardwood is 
‘used for these and also for the strips, of 
which the following are required: one 

e 14 by & by 40 in. for the top of the 

k, five 34 by 154 by 40 in, for the 
remainder of the back, and five similar 
strips for the seat. A rounded molding is 
fastened to the front of the seat. 

All. the parts are screwed. strong! 
fogether, and (wo braces which cross in 
X-fashion with a half lap joint at the 
Center are screwed to the front edges of 


the rear uprights underneath the scat, 
Give the wood a coat of boiled linseed 
cil and allow it to dry thoroughly; then 
apply two coats of outside white 
Use black paint to give the finishing 
touches to the dogs, and add the two 
chains, which run from screw eyes in the 
“collars” to other screw eyes in the back, 
as illustrated —Rose AUSTIN, 


NEW GAME TESTS SKILL 
IN FLIPPING AN EGG 
‘Tue object of this novel new game is 
to flip the upside down and catch 
it as nearly as possible in the center of 


the in.” Any player who suc~ 
‘ceeds in catching it within the inner circle 
‘wing first place; the other 


credited with the number of 1 
largest circle within which the “eax” falls 
s edge just touches one of the black 
viding lines, the throw counts for the 
number outside the line—the higher num: 
ber. “Missing the “pan” altogether counts 
20. The “ees” should be placed in the 
enter of the pan before each attempt. 
‘After five times around, the scores are 
added up and the players rated according 


to the lowness of their individual total 
‘The “pan,” which is 6 in. in diameter, is 
sawed from a piece of 3/16-n. of thicker 
wood, painted as indicated. ‘The “egg” 
made’ of either thin wood or heavy ear 
board. It is painted white on both 
then a. yellow spot is added on on 
the side which is placed uppermost before 
the “exe” is flipped —D. W. C, 


DRAFTING FACTS KEPT 
HANDY ON T-SQUARE 


Axvoxe who uses the drawing board 
frequently, especially for machine design 
ing, wil find i¢ convenient to fasten al 
the necessary data sheets to the T-square 
and cover them with a strip of clear cellu 
loid. Decimal equivalents, screw threads, 
sheet metal and wire gages, drill and tap 
sizes, and other information may be kept 
available in this way—H. Leutwer, 
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Sharpening Your Circular Saws 


By CHARLES 


JOR sharpening small cireular 

as, the only equipment needed 

is a circular saw filing vise, a 
an 8-in, double-cut smooth 
id file, and § 
saw files, all with 


hhand saw set 
flat file, an Sin, 
and 12-in, regular ta 
handles, ‘The saw files are of the 
triangular typ hand 
they have single-cut, smooth teeth. 

The vise can he made as shown in Fig. 
5. Tt was designed so that the top is 3 
it. 9 in. from the floor to suit the writer, 
bnit.the dimensions maybe modifie 

The back jaw is cut from a 
any easily worked wood 34 by 5 by 17 
in, the front jaw from a similar piece 
11 'in, long, and the hinge block from a 
piece 1 by 6 by $ in. (the grain running 
the §-in, way), Draw the half circle on 
the face jaw, hold the jaws together tem- 
porarily with 124-in, brads, and saw both, 
at once, Bore the 34-in holes at 4, sep- 
‘arate the jaws, chamfer ooth as indicated, 
trim the slot, between the holes A so that 
a3 by 3 in. bolt (with wing nut and 
two washers) will move easily but not 
loosely the entire length, and fasten the 
hinge block to the inside’ of the back jaw 
with 1}4-in, No, 10 screws. Assemble 
with a 3-in, hinge. Since a vise of this 
type usually will spring slightly under the 
ling pressure, it is well to add the hinged 
brace B, held’ by a wedge C. 


used ws, and 


ad and views of a circular 


Fig. 3 
v0 be used in 2 beach vise. 


saw Aling 


Stone, oe emery block, sdjant 
the height slowly au is 
\Sangerosa wo try and cot down 


Before being filed, a circular saw must 
be jointed or made perfectly round. Place 
it on the arbor and adjust until a little 
less than flush with the table top. Start 
the machine and push a piece of wood 
‘over the throat or slot: the saw should 
just touch the wood. ‘Then, pass a file 
‘over the slot as in Fig. 1, of use an oil- 
stone or a piece of emery resting flat on 
the saw table, if preferred, moving it 
slowly right and left and ahead to insure 
that the teeth are jointed square across 
Stop the machine to inspect the teeth; 
then raise the saw slightly, start, the 
machine, and repeat the process until the 
shortest’ tooth has been ‘barely. touched. 
‘The glint of the steel on the point of the 
teeth is your guide. 

‘Remove the saw from the arbor, plac 
it in the vise, clamp it lightly, and if it is 
either a small rip saw or a cut-off saw, 
adjust the set as though a hand saw were 
being set. Bend every other tooth as in 
Fig. 2; then set the other teeth. 

Tighten the wing nut a little and use 
the far file to file the face or front of the 
top tooth which is set toward the far- 
ther side. As shown in Fig. 4, carry the 
file level as at D and squarely across as 
at E. Take off enough to brighten the 
front angle, and file the back (or the top, 
if you wish to call it that) of the same 
tooth until the jointing light has disap- 
peared, but not a stroke more. In doing 
this, point the file upward about 6° or 
less as at F_ The file may be carried at 
about the same angle across as that shown 
at G, although many filers move it square- 
ly across. 

Push the saw around and file the next 
tooth which is set toward the farther side. 


A. KING 


When all the teeth on one side have been 
filed, tum the saw around and file those 
skipped before. In doing this, the angle 
F should be maintained, while the angle 
G should point toward the right 

In filing ip saws less than 9 in, in diam- 
ter, the rounded gullet is not as import- 
ant as in larger saws, although rounding 
the gullet with a round fle makes a bet- 
ter looking job of filing. Many filers use 
a regular Zaper saw file, 10 or 12 in, long, 
for small saws, for it will cut the back 
of one tooth and the front of one behind 
it down to the gullet atthe same stroke as 
shown at H, just asin fling a hand sav. 
‘The corner of such a file is broad and 
rakes a gullet that is not too sharp, For 
large saws, a flat fle with a rounded edge 
{soften used, Carry the taper file squarely 
across as at E and tipped up as at F. 

Tn conditioning a cut-off or gaining saw, 
the method of jointing and setting is the 
same, In filing, however, while the hori- 
zontal angle of the stroke is as shown 
at J, Fig. 4, the cross angle is made by 
carrying the’ file at from 60° to 65" with 


tm) qaunegate 
ta, one 
aa 


FIUNG BACK oF 
Bip Saw rect 


FILING cur-orF 
Saw TEETH 


Fig, 4. Diagrammatic sketches showing 
how the Sle fs held in Bling the saw teethe 


the saw as indicated at K. 
‘must be uniform throughout. 

‘The chief difficulty in filing a cutting- 
‘off saw is to maintain the teeth of uniform 
size and shape. The tooth being filed 
should be at the top of the saw so that 
the 3° or 4° angle L can be maintained 
A line drawn as at Af will help in checking 
the cross angles. 

Half of the jointing light on each tooth 
should be removed from each side. The 
jointing light should be removed, but not 
a hair more. 


The angle 
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The Secrets of Mask Making 


How to prepare gorgeous false faces for use as 
decorations or in theatricals and entertainments 


By 
KENNETH M. SWEZEY 


EFORE men made idols, they made 
‘masks, It gave them a great sense 
of primitive power—the power to 
create new faces that could trans 

form a man in a twinkling to god, beast, 

or devi it by magic, they, could 
emphasize a hundredfold ‘any human 
mood and bring to real. existence 
strange and ‘colored ‘caprices of thelr 
imagination, 

‘At first the mask was of religious sig- 
nificance; but the early Greek drama- 
tists recognized its unique ability to 
express and sustain intense emotion, and 
it was drafted into the theater. From 
this rich background of religious and 
theatrical tradition, we inherit the masks 
of the dance, stage, festival, and party 
that still charm us today. 

Although most of us have enjoyed 
wearing masks at one time or another, 
few have attempted to. make them. Yet 
mask making is a fascinating project for 
any society, school class, or dramatic club 
which needs them for its entertainments; 
and, indeed, for individual workers. who 
realize what gorgeous ormaments they 
make when worn at a costume ball or 
hung in an appropriate seting inthe 

‘The fact that much better masks can 
be made than the usual insipid, charac- 
terless productions which are sold has not 
‘been generally realized. No doubt this 
has been due to the scarcity of detailed 
information on this subject. Anyone who 
wants to, however, can make as good, or 
better, masks than can ordinarily "be 
ought, With special skill, care, and 
imagination, the making of ‘masks may 


THESE MASKS are the product of the 
fertile imagination and artistic skill of Nat 
Lichtman, a young Russian artist now living 
in Brooklyn, N.Y. The mask at the right is a 
Negro type; the one below is a grotesque; and 
that on the left is a young Talmudic student. 
Mr. Lichtman’s designs occupy a high place 
the fields of both allegorical stage composition 
and home decoration, and deserve studying 


lead further to surprisingly artistic results, 

‘The method to be described is not the 
‘only one, but is perhaps the easiest and 
most, satisfactory for the serious begin- 
per. The form of the mask is first mod- 
led in a so-called “plasteline” type of 


nonbardening clay, 
artists’ supplies are sold. A mold is made 
of this model in plaster of Paris; strips 
ff paper are soaked in a thin solution of 
alue and paste, pressed carefully into 
this mold, and allowed to dry; finally the 
paper is temoved (now stiff and holding 
the exact imprint of the mold), and 
painted as desired. The modeling clay 
may be used over and over again for 
new masks. and many masks may be 
made in the sume plaster mold, each 
being given a different character by the 
painting. Ps 

Materials needed include: _ several 
sheets of newspaper, several more of 
medium weight wrapping paper, 4 oz. of 
round or flake glue, 3 Ib. of ‘modeling 
clay, a little flour, a few pounds of 
plaster of Paris, and paint for coloring 
the masks. The paint required depends 


obtainable wherever 


upon the elfect wanted; almost any 
variety—artists' oil colors, brushing 
lacquer, show card colors, oF dry 
colors inixed with shellac-—may be 
used 

Before attempting to make a mask, 
however, the character of the face 
must be clear in your mind. Study 
hhuman faces and the pictured faces 
‘of ods and demons. Observe fore 
hicals, eyes, ‘noses, mouths, chins, 
and lines’ of mirib, sorfow, anger, scorn, 
Notice how women's faces difler from 
men’s, and how the faces of youth differ 
from ‘the faces of old. age,” Recognize 
the vast range of expression from which 
you may draw, 

‘Then decide just, what you wish to 
egpress in your mask. Is It ferceness? 
Nobility? ‘Tragedy? Amusement? Deter- 
‘mine an arrangement of features. which 
most strongly suggests the mood of the 
mask. Make a thumb-nail sketch, if you 
wish. ‘Whatever you do, do not’ merely 
copy life. Masks should show imagina- 
tion, a real'spirit of creation. Arch the 

wow a little higher, extend. the nose, 
bulge the cheeks, Jeave out meaningless 
details. Picture & suggestive face—sym- 
bolic, fantastic, if you wil 

‘With the design settled, begin the mod- 
cling, "A. small drawing board, protected 
with a sheet of stout’ paper, makes a 
good base to work on, The amount of 
modeling material needed depends ‘upon 
the size of the face to be made and the 
ingenuity of the maker in padding it ovt 
With blocks of wood or other material, 
A pile of oval or rectangular slabs cut 
from a. corrugated pasteboard box, dimin- 
ishing in size from the bottom up, forms 
2 satisfactory padding. 

Squeeze the modeling clay into an oval 
pancake about 14 in. thick and press it 
firmly over the mound of padding. Then 
begin to mold the substance gradually 
into shape. Work first for general form, 
Jeaving the details until the last 

‘Most of the modeling may be done with 
the unaided fingers, but an orangewood 
stick such as is used for manicuring will 
help, as will a homemade modeling tool 


like that shown in the illust 
‘Cut off material he 
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Kinks That Simplify Auto Jobs 


Runway for Working Under Car—Foiling the Tire Thief 


<> 


NY jobs on the 
front or rear run- 
ning gear of an auto- 

mobile are awkward because 

there is so little room to 
work. A pit solves the prob- 

Jem but 1s not practical for 

A good solution is shown 
in Fig. 1, Short, strong run- 
ways are constructed from 
sections of two by four and 
two by six inch lumber, The 
angle of the approaching 
incline can be quite sharp. 

The runways must_ solidly 

support the weight of the car. Use heavy 

nails or No, 18 wood screws. If the in- 
cline is made steep it will be necessary to 
provide stops to keep the elevated plat 
forms from sliding. Be sure to block the 
rear wheels when the front ones are ele 
vated, Stored with their sides to. the 
arage’s rear wall, the runways will take 
Tittle space 


Fig. 


Spare tire. W der the bolt 
head is. rele pring pulls. the 
washer against the metal of the hole and 


completes the circuit 


“BLIND” BUSHING 


Ir1s often extremely dificult 
to remove a bushing from a 
lind” hole. A method often 
recommended is to run a tap 
into the bushing which will cut 
threads so that. a bolt can be 
screwed in, Force canbe 
applied to the projecting head 
fof the bolt and so pull out the 
bushing. However, Fig. 4, 
below, shows a simpler and 
quicker way to do the Job, First 
fill the bushing solidly’ with 
soft cup grease. Then take a 
bolt or a piece of cold rolled stock that 
makes a fair sliding fit in the hole. Start 
this in the hole on top of the grease and 
give it a sharp blow with a hammer, The 
sudden pressure on the hidden end of the 
bushing will start it out of the hole 


Bete 


tel, bashing in blind hole can be removed: 


ELECTRIC DOOR SIGNAL 


latched may swing 
a serious accident, espec 
children in the car. And 
rear seats are unoccupied, 
‘may collide with a post 
the garage and be torn off 
the left, shows a way to 
indicator that will show at 
all the doors are locked 
‘dea is to install in each door 
as is fitted to th 
alarm system, 
ch can be set into the door so 
operated by the latch as it sinks 
strike plate or by the door edge 
the closed’ position. The 
method is to install a sep- 
Jeweled light on the dash for each 
ius: itis also possible, by wiring 
in series, to fix things so that 
Tight is necessary. In that case 
iny door will cause the light to 
Use burglar alarm switches closing 
the button is released or any sim- 
Switch of spring temper sheet brass 
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Shaping Form Tools on Grinder 


TOR J.C 


THE, amall machine shop which has 
nly a small volume of preduction, 
forming tools must be made quickly 

lly ud-—above all else—inexpen 
sively.” tn the larger plants these tools 
fre made from a master former, but in 
shops ef smaller size a. more economical 
method must be used in order to beep 
tlown the cox 

While the regular milling cutter system 
cf making forming tools fs not to be er 
fcied, the wrter has found that the ml 
ing operation Is expensive at best, expec- 
fall when it is compared with the’ cost of 
Suace grinding. Even when the work 
Tequites to be roughed. out partly on the 
shaper, form tools can be made by grind 
ing at half the cost of mailing 

fn shops where form grinding is to be 
done, a eorplete set of grinding ‘whe 
should be reserved for this purpose, These 
wheels should be of good! quality. The 
Urinary whee! forthe surface grinder has 
avin: face. Th the pin syle wheel the 
face may be a8 we eG Tee 
fomary to have at lest three of four 
tnecla with faces and 1)5 im, wide and 
With countersunk or recested holes. These 
will produce. practi 
Conver radius found on the feneral run of 
forming tools 

efore attempting form grinding ¢ will 
te well to decide which wheels wil be best 
suited for the work at 
Rand, Alundum’ wheels 
(We 1), oF thele equiva: 
ent, are best for radius 
work over 3m, This 
Type of wheel can be us 
for. both roughing and 
finishing, work of large 
radius For radii under 
Min use a 46 } whee. 
For work under #4 ina 
60 J wheel will give the 
best results. 

"To form angles, the 
allowable width of 
wheel depends on. the 
cuteness of the angle to 
tee ground, Incase no 
‘wheel on hand will take 
the full angle "desired, 
two cuts can be taken, 
For this operation, as 


HAMBERLAND 


well as for straight cutting, a 46 J wheel 
is the best for roughing and a 60 I wheel 
for finishing. For straight cutting only, a 
wheel with a J4-in, face will give betier 
results, If a combined angle 
a double angle and a flat are desire 
Wheel of suitable width must be used 


If 
square comers are called for, an 80 1 
wheel should be used in finishing, 

As a safety measure, wheels with faces 


up to 34 in, in width should not be over 
6 in. in diameter, and those with faces 
over 34 in. wide should not exceed 5 in 
Any wheel with less than a V4-in. face 
should never be dressed thinner than 
‘and the recess should not extend any 
k from the edge than is neces- 
the cut. All wheels used for 
ing should be concaved slight 
10 of the cutting edge. 
one after the si 


should be 
have been 

In order to grind forming tools, suitable 
devices for forming angles and ‘radii on 


the wheels must be on hand. The ang 
forming device shown in Figs, 1 and 2 
which has previously been described (P! 
S.M., Sept. '2 ), has been found 
by the writer 10 have & wide range of 
service. The radius forming fixture shown 
in Figs, 1 and 3 is of plain design and is 
so arranged that it will take any concave 
or convex surface. It may be set at any 
angle on the magnetic 
chuck to form a ra. 
dius on either side of 


the 
4. Both of 
tures were 
machine steel 
‘were not heat treat 
‘The two turt 
lathe tools X° and.) 
shown in Fig. 4 
good examples 
what can be accom- 
plished through grin. 
ing. Both tools we 
made recently by the 
writer to replace a set 


be) 


METHODS 


to Cut Shop Costs 


hat had been in use for several years, 
The old tools had been made in the usual 
way, but had never been ground after 
hardening. The new tools were 
roughed out first on the shaper 
and then roughed and finished by 
grinding. On a comparison of 
hese operations, a. saving of 42 per- 
cent was shown with grinding, and, of 
‘course, a better finish was obtained. 
The procedure in making these tools 
was as follows: After cutting the stock 
o the general dimensions, the pieces 
were surfaced and squared’ on the sur- 
face grinder with a 46 J wheel. This 
operation in the past had generally been 
done on a shaper, but grinding proved to 
be much quicker.” The 9/16-in. recess on 
the tool Y° was, however, cut on the 
shaper. After surfacing, the tools were 
given a coat of coppering acid, and the 
desired forms were transferred to the 
stock from templates, ‘The shaper was 
used to rough out the shape as indicated 
in Fig. 4. ‘The tools were then ready for 
erinding. 
To obtain the radius on the side of the 
tool Xa wheel with a 1}4-in, face was 


Fig. 2. Dimensioned drawing of the 
forming fixture. Note: inal for ha 


ine 


used, 
in, radius was formed. 
in. from the top of 
the wheel was dropped 
both D and £ could be grovr 
setting of the wheel, main’ 

in, drop. After chane! 
with a Mé-in, fo 

and grain. * 


After dressing it true, a full 7/16- 
Since D drops $4 
the inner flat, of 
16 in, so ** 


NOTCH SPEEDS JOB 
IN TURRET LATHE 


Ried upon to acne a 
: sein hdl 


experienced in maintaining 
‘uracy until we hit upon the fo 
owing method 
Ata point near the chuck, the 
Jock was notched with the cut-off 
tool to within 3/16 in, ofits center 


before the box tool was brought 
into position for the rapid turning cuts. 
This reduced the undesirable rigidity of 
the stock and gave a partial floating effect 
reducing the number of adjustments neces 
sary to-a minimum. After using the cut- 
‘off tool in this manner, we obtained excep- 
tional accuracy and increased production 
30 percent. time spent in notching 
the work with the cut-off tool was more 
thin counterbalanced by the increase in 
production and the added simplicity of 
the operations—ALLAN B, Suaw. 


Fig. 3, Assembled view of the 1 
Ing Gavare and detailed. views 


form: 
parts 


hardened and returned for the finishing, 
‘The final grinding operation was iden- 
tical with the roughing operation. ‘The 
radius wheels were re-dressed slightly and 
used for the finishing. It is always advis- 
able, however, in finishing angles on 
hardened steel, to use a wheel at least one 
grade softer than that used for soft steel. 
Tn finish grinding, do not remove more 
than .002 in, at a time, otherwise you wi 
be running the risk of forming 
cheel cracks which may not be- 
come immediately visible 
Th finishing, the dimensions 
must be checked up carefully. Ov 
tool X the 043-in. allowance 
between the roughing and finishing 
made it possible to get the desired 


je took care of the 9/64-in. 
asion; and since the wheel 
ined the 14-in. drop, enough 

= removed from the radius 

vf course, D) to get the 
/16-in,'step. The same 
followed in finish 


discussion of 
methods and 


novel jig 


Fig. 4 
eas form; and two torret 


How the radins lormiag device i used 
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WHEN acting overiend, bat 
a hollow rubber ball 
inped over a drill will serve to 


By painting a red stripe around 
the shank of your high-speed drills, 
you can easily distinguish them 
{rom your carbon 


Rubber pads placed under the 
supporting feet of high-speed 
al 


‘allow them to be quickly dis 
tinguished from one another by the 
‘operator. 

When 


sort und 
ent. by the. annealing 
method, tap the ~! 
Mia then 
should Break oly” one annealing 
Speraton will be necessary. 


the magnetic chuck of the surface 


athe forning: tools (X and ¥) that were ground to shape 
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MEN WHO MAKE PAPER 
KNOW IT TOO! 


A BEARING THERE 
EMANCE THAT COUNTS 


Paper, whether it 
n hearings, Hearing 


SSKF INDUSTRIES INC., 40 EAST 34th ST., NEW YORK, N.Y. 


KF 


BALL AND ROLLER BEARINGS 


ss 


NOWPenorocrarn 


YOUR “HOBBY” ROOM 
anytime... This new 
invention makes it easy 


+ No tanger are you dependent upon the 
un or Tong time expourca to get pre-ianing 
Pictures, The new Edin, Mazon Photolaah lamp 
‘ables any eamera to take onapboes Indoor or 


Edison Mazo Phototash lamps a 
‘es Any electric current, from @ashight batteries 
10 the houte eurent, will operate chem. They are 
‘smokeless, noel, odorless and dustles. A quick, 


simple 10 


‘hich stops normal action, and the 
pleture is yours. 

Delight your friends and your children by taking 
pictures of them tonight. Stop in tovlay where you 
tinually buy fm and get some MazoA Photo#ash 
Tampa And after you have sen the fese prints, you 
will wane to have lamps on hand and fm in your 
‘camera, always ready for precious home pictures. 

‘To be sure of General Electric quality when 
buying these lamps, look for dhe familiar G. Ela 
‘circle and the words “Photofash Lamp” on the 
dlise within the bulb, Send for your copy of an 
ineereting bookle about this new aid to piceore- 
‘king. Adress The Eaaon Lamp Works of Gen- 
eral Eletri Company, Nela Park, Cleveland, Oo. 


Fer best reste, 
are Maron 
Phtodastlomps 
far shown hoe, 
fn rete, Th 
may be had ota 
Tw price—come 
Bae wie fake 
Pars 
‘ied Sor her 


EDISON 
MAZDA PROTORASH LAMPS 
GENERAL@® ELECTRIC 
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iny Tools Win First Prize 
in Novel Ideas Contest 


ANY letters suggesting ideas for 
decorative, story-telling novelties 
that can be made at home were 

submitted in the contest announced in 

connection with Charles H. Alder’s article, 

“Treasure Island Smoker's Tray” (P. 8. 

M., Apr. ‘SI, p. 87). The complete list of 

prize winners is given at the bottom of the 

following column, 

‘Carl Senf, who was awarded first 
suggested a iray ornamented with a 
ture anvil, three tiny hammers, two pairs 
of tongs, & diminutive horseshoe, and two 
kegs such as might be found in'any old 
time ‘blacksmith's shop. The tray is 
intended to be used either as a smoker's 


made of wood or brass rod filed to shape, 
‘The tongs were made from 14 in, round 
‘brass, hammered and fled to shape, A ‘small 
hole was drilled at the intersection of ‘the 
two halves for a small pin of rivet 

T hammered the dish'to $4 in, depth by 
3 S/6 in, diameter, with ‘a 34-in. Mange 
around the edge. The flange is used to hold 
the dish in place. 

"The kegs. were made in much the same 
manner as the wine cask described on page 
88," Apsil Porutae Sctexce Mowry. 1 
tused shim brass hoops. The base Is cut’ to 
shape from a piece of $n, mahogany 10} 
in. long by 64 In. ‘wide, 

‘The anvil is mounted on a block 134 in, 
high by 2 in. Tong by. 134 in, wide, with 
four escutcheon pins holding it’ in place. In 
the center of the block just under the anvil, 
the be 1s fastened with pins. The 
hammers and tongs are. fastened’ in. 

the base with staples made of bent 
the Kees are mailed to the base Wit 

"This novelty. will serve either as a desk 
Iholder for paper clips, ete, of an ash 


The second prize went to William Fit 
patrick for suggesting an ash tray made in 
the form of a log eabin fireplace, » The 
third prize was won by J. C. Warlick for 
4 design for an aquarium with & model 
‘of a wrecked ship lying on the bottom. 


set or as a desk holder for paper clips, 
pins, and other small odds and ends. 

ith his letter, Mr. Senf submitted the 
photograph at the top of the page and a 
heatly prepared drawing. His letter fol- 
lows: 


Here is my entry in your story-telling 
novelty contest. It. is a reminder of the 
passing (in fact, almost forgotten) black 
Emith shop. ‘The drawing and photo will 
tell you more about how I made it and 
‘that it looks lke than T can explain here 

‘The anvil was cast of brass; it could be 
cast of lead, or even a Wooden one painted 
12 dull black is attractive 

‘The hammers were shaped by filing the 
heads from a piece of % in. square brass 
fod, and drilling a hole about 3/32 in. in 
diameter for the handles, which cin be 


WINNERS IN NOVELTY 
PRIZE CONTEST 


First Prive, $25 
Carl Senf, Baltimore, Md, 


Second Prise, $10 
William Fitzpatrick, Yonkers, N.Y. 
Third Prise, $8 
J. C. Warlick, Spartanburg, SC. 


Ten Prizes of $1 

Ralph Allard, Columbus, 0.; Burl 
Kautsou, Bismarck, 'N. D.; “Chester 
Peterson, Hancock, ‘Mich.; Charles J. 
Rifenberg, Brooklyn, N. ¥.; Mowry 
Ross, Camden, N.J.; Kenneth Schaf. 
fer, Allentown, Pa; J. Sinis, Jack- | | 
son Heights, N. Y.;'B. T. Stevenson, | | 
Anderson, Ind: Robert 0. Stroms- 
wold, Moball, N, D.; Joe Thomas, 
Tacoma, Wash 
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Snapshots 1100.000 for Snapshots 


Big Cash Prizes Offered for Pictures 
in Kodak’s International Competition 


The owner of a Brownie, a 
Hawk-Eye, or the simplest 

Kodak has the same chance 
as users of costly cameras. 


NAPSHOTS made at home 
‘apshots made on your 
vacation! Snapshots of places or 
people or things! They all stand 
a chance to win a big prize in 
Kodak's $100,000 Competition, 

1,000 prizes for U.S.A. 
There are 1,000 prizes, totaling 
$25,000, for pictures from the 
United ‘States alone. And. first- 
prize winners in U.S. A. compete 
for international awards amount~ 
ing to an additional $16,000. 

A single simple snapshot may 
win you as much as $14,000. 

Only amateurs may compete, 
any picture subject may be en- 
tered, and the user of an inexpen- 
sive camera is on the same footing 
as the owner of a costly outfit. 


Celebrities to be Judges 


Winners of the U. S. prizes will 
be determined by a committee of 
distinguished judges consisting of 
Rear Admiral Richard E. Byrd, 
conqueror of both Poles by air; 
Mary Roberts Rinehart, foremost 
authoress; Rudolf Eickemeyer, 
eminent photographer; Howard 
Chandler Christy, celebrated art- 
Williams, 


Go to your dealer today or write 
to the Eastman Kodak Company, 
Rochester, N. Y., for a leaflet giv- 
ing rules of the contest. Lay in 
a supply of film. Clip the entry 
blank at right. And enter to win. 
‘Tune in for news of the contest over the 
N.B.C. Red Network every Friday at 19 
pom. Eastern daylight saving time: Pacific 
Coase program, 9:90 ps sm. Pacific time. 


KODAK INTERNATIONAL $100,000 COMPETITION | fa latoge | 


Any amateur eligible, with pictures 
made in May, June, July or Au- 
gust, 1931. Your simplest picture 
‘may win youas much as $14,000. 


<a 


Kedat Film in the fomiliar yellow box, or 
‘the new Kedah Verickrome Film iw the 
‘yellow bor with checkered stripes ... 
{ives picturesof the prize-winning bind. 


$25,000 in U. S. Prizes 
‘SIX PICTURE CLASSES 
1,000 Chances to Wint 


Yooh ‘omeeee "Beach be amarded a8 
lame, dod your entree wil be placed for aden 
\nttninmes in whuch they are ton ely to win 


Ieformal Porras. Chomp Ff 


Faseen maar hth 


ba asloph Ji gi ie own os 
{cea anima flowin id units ot Oa, 
‘iter tinge on Zoos.” 


Prizes for United States 
(GRAND PRIZH: Bronte Medal and «62500 
Tat PRIZES IN EACH CLASS 

oct bat Seer neh sos 

Forbes Stes och dm 

Spe rereecsis eh das 

Schof pert U2) peturen meas, 
seh en sing S180 


STATE PRIZES FOR CHILD PICTURES 


Site rc pe wd an etced 
Sayan 


re 
Sie cee gee 
Sree ae 
International Awards 
nile erie 
Sea 
Seer 


GRAND AWARD: Silver Trophy and. $10,000 


nate, 
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EDWARD THATCHER fells how to convert glass jars into 


Decorative Lighting Fixtures 


TTRACTIVE elece 
tric lanterns or 
wall bracket fix 
tures can be made 
with very little work and 
trifling expense from many 
types. of discarded glass 
containers in which, food- 
stuffs have been packed. 

‘The containers are not 
cut or altered in any way, 
but vents are provided in 
the housing at the top to 
allow the heat to escape 
Even the smaller contain~ 
cers will usually take a 25 
‘watt show case bulb, which 
4s about 154 in, in diam- 
eter and 435 in, long. 
and the larger jars will 
‘Accommodate a $0- or even 
18 100-watt bulb, 

Four fixtures are illus 
trated, but it is mot nec~ 
essary’ to follow exactly 

y of these designs, Ob 

4 suitable glass. con- 
tainer and then build your 
Fixture to sult it, An ex- 
cellent. method is to eut 
Accurate paper patterns of 
the various parts, fold 
them as necessary, and test them be- 
fore starting (o cut out the metal. 

"The general construction of these 
lanterns is similar to that described in 
4 previous article (P. S. M., Ape. ‘30, 
B.81). The making of shallow copper 
at brass owls uch as those used in 
inxture ) also has been 
fovered before (P48, Blay 29, D-79) 
‘They are formed by beating the metal 
‘with an embossing hammer into a depces- 
sion carved in a wooden block 

‘The electric light sockets are fastened 
fn each case by using a short threaded 
nipple and lock nut sold for the purpose. 
For use outdoors or on open porches, the 
socket may he mounted as shown in the fix- 
ture No, 1 (Fig. 5). ‘The support is made 
from a short sirip of No, 16 gage shect 
bbrass or copper about. 54 in. wide, in the 
middle of which is drilled a hole to receive 
the threaded nipple. ‘Two holes are drilled 


Fig. 2 Anyone stho can use tools can 
make the electriBed lantern shown below 


fone at each end, for the 
Fivets that secure this 
piece to the top of the 
Ventilator housing 

Tf the fixture is to be 
used indoors oF on an in- 
closed porch, the socket, 
may be fastened directly (0 
the top of the ventilator 
as showa in the drawing of 
fixture No.2 in Fig. 5. It 
is a good plan to study 
Commercial fistures as ap- 
proved by the inspector of 
Electric wiring im the dis- 
trict where your home- 
made fixtures are {0 be 


used. All wiring must comply with 
the National Electric Code and 
the local building code. Generally 
speaking, a fixture which is to be 
uused outdoors should be made of 
brass or copper or some of the 
‘ew nonrusting metals, but tin, if 
well painted of lacquered, will last 
a long time. Plain unpainted tin 
is attractive when used indoors 
and i becoming increasingly pop- 

‘To cut an opening in the tin cap 
of a glass jar, scribe a circle of 


Are You Using Our Blueprints? 


TY OUR grccess in whatever you undertake in your home 
workshop depends to a large degree upon the drawings 
you use, All expert craftsmen realize this. That is why 
30 many of them make use of the Popular Science Monthly 
Bie int Service, which. was Cngre: nine years ago 
for the express purpose of providing large, accurate draw- 
ings for readers at anominal price. If you are not famine 
With this service, carn to page 91 and stady the 

list given there, or send a self-addressed and stam} seer 
lope to the Blueprint Department for a complete list. 


the required diameter on the inside sur- 
face, place the cap upside down on the 
end grain of a flat block of wood, and use 
2 smal, sharp cold chisel, Smooth the 
cut edges with a fine file." With the cap 
jn the same position, either punch or 
rill the rivet holes. The central open- 
ing in the cap should be slightly larger 
than the diameter of the socket to allow 
the escape of heated air. “An opening of 
identical size, of course, must be cut in 
the piece of metal to which the cap is 
to be riveted 
lobe of fixture No. 1 (Figs. 1 and 
5) isa barrellke olive jar. The top and 
ihottom are of common roofing tin; the 
six tin tubes are made from five-cent cut- 
tain rods, painted 
aluminum’ to. match “the 
tin. The ventilator at the 
top i prt of soup can 
Tin this fixture a large 
circular opening is cut in 
the bottom of the lantern 
through which the glass 
container "may be. passed 
to screw tin place "This 
also allows the light to 
shine straight down. The 
ring handle is, riveted to 
the top of the fixture: vhen 
the socket support is riv- 
ted in place, and a wited 
socket is fastened as 
shown, with the wires 
running out of one of the 
Ventilatar holes at the 
— back.” The ‘venta. 
tor top is next sol. 
dered to the six-sided 
top, the sides of 
‘which are frst folded 
down and soldered at 
each corner. The bot- 


tom piece isp 
pared in the same 
ay, the ie 


fixed in place with 
soft solder 

‘A plain straight- 

de lass container 

b once held 
meceed sty hee 
lobe for fixture No. 
7 Pim Zand). Us 

langed lid originally 
‘was secured by a cit~ 
cular clamp. The 
clamp is discarded, 
and the flanged top is 
cut out to admit the 
socket and is riveted to the triangular top 
of the lantern. A circular opening is cut 
fn the bottom piece slightly smaller than 
the diameter of the jar, and a narrow band 
of tin is soldered on as shown to receive 
the lower end of the glass 

‘The top and bottom pieces of the frame 
are held by threaded curtain ros of the 
ten-cent variety, each passing th 
the tubing which comes with the rods. 
lantern is as- (Continued on page 92) 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 


10 ASSIST you in your home workshop, 

Porctax Seurxce Moxruy offers large 
blueprints containing working drawings of a 
‘umber of well-tested projects. Each subject 
an be obtained for 25 cents with the ex- 
eption of certain designs that require two 
for three sheets of blueprints and are accord 
ingly $0 or 75 cents as noted below. ‘The 
Diueprints are each 15 by 22 in. 


Popular Science Monthly, 
‘Fourth Avenue, New 


Send me the blueprint, oF Blueprints, I have 
underlined below, for which 1 incose 
ir coridllars 


Airplane Models |109. 


wen: Grid See 
190: Fait Bisciste Head 
nee 


uh 

2, 01h Bogle Stick 

38m: Tole Poe 
plane 


24 Gateleg Table 
Bi Bowing Caets 
136; Reh Bottorm Chale 
3F. Simpie Bookcase 
BE. Bhermton Fable 


Pier 
‘Wall Shelves 
1. Tense Che 
Midersiatie Stand 
Beast 


‘Ents Bok| 114, airplane Gackt 
Shai Low Stand| ™* RE cnerle 
105, Tavern’ able and 
‘Cslonal Mirrse 
Radio. Sete 


103, One-Tube, (battery 
) 


ir Bi es 
‘eine Tube Deals’ [154 Lng Cabin ae 
Price 25 conte cork cept here atherwiee noted 


bigs iat 


Sire. 


City and State 


Your neighbor. 


————— 


iepute! And the slick 
tools he uses: adding con- 
Yenlence, speed, efficiency. 
Ingenious tools; such 


“Yankee” Spiral Driver, | 
with ‘epring in handle. Ti 
drills holes for screws, | 
countersinks for sere’ 
heads, drives the serews 
home—all at high speed, | 
timply by pushing on 


No, 130-A.~-retg i 


"aches 


a spiral 
separately. 
dealer. 


—— 
ecoee 


eke eee 
Wanker” Del pits, 


Ie "ae 


“YANKEE TOOLS. 


ALWAYS LIKE NEW 


that good amateur mechanic 


Ratchet Brest 


‘reas Avtanane 


ot ‘Watch Surew ders, Hatchet Ha Ba 


© This seat 


fy Bie 


Vig. 3. A lacge eptindreat_ pickle jar 
ferven as the alobe fet 


sembled by placing the top of the glass 
in the original langed cap and setting the 
bottom in the ing of tin. Then each 
Tength of curtain rod is slid through a tube 
and held with a nut at the bottom, as 
indicated, 

‘A large cylindrical pickle jar provides 


‘the glass for fixture No. 3 (Figs. 3 and 
geen fee fa! eda 
‘main parts of the frame. These and the 
‘supports or guards are made of No. 20 
ac anes 
pe er ago 
tubing could be used instead. The ends 
‘of the guards are slipped through holes 
drilled in the bowls and soldered. Copper 
paint is used to cover the tin screw cap, 
the socket, and all the visible soft solder. 
Fixture No. 4 (Figs. 4 and 5) is made 
of roofing tin to suit a jam jar with a 
flanged tin top and a circular clamp. The 
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flanged lid is discarded and the circular 
lamp soldered for half its length to the 
‘underside of the top. This eaves the other 
half free to spring out slightly to receive 
the projection at the top of the glass. 
To hold this side in place, a washer is 
slipped on a No. 8-32 roundhead screw 
in such a way that the edge of the washer 
cages te segs the kay whan the 
screw is pushed through a hole punches 
in the top. A nut from a discarded dry 
cell battery serves to fasten the screw to 
the top. 

The cight-sided top.or ventilator has 
rectangular vents cut with a sharp chisel 
Brough but and stented by fling 

‘out and st 

the edges down at right angles and solder- 
ing the joints thus formed. ‘The drawing 
of this fxture is a combination pattern for 
the back plate and an assembled view, 
‘This method was used to show how the 
edges of the back plate are cut and bent 
back at right angles to the front. 


PLANE AIDS IN SHAPING 
THIN ALUMINUM STOCK 


IN WORKING thin sheet aluminum, it is 
‘often a tedious job to file it to shape 
because the teeth of the file tend to 
become clogged and the softness of the 
material makes i dificult to obtain a true 
edge. The very fact, however, that alumni- 
num is no harder than some woods allows 
it to be trimmed successfully with an 
ordinary block plane, Indeed, aluminum 
may be easily whittied to shape with 
knife, and since it has no grain and will 
not split, its preferable to wood for many 
purposes —J. V. Hatzano, 


Pe 


B 


sl Sewers 
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Fig, § Four augacsted destzne for lanterns usi 


swhie'a mackerel 


(elobes, A barrelshaped olive jar forms the globe for fixture No. 1, 
i jar aetves for favure No. aed h large pickle jar and a jam far are used in fxtaren Nox 3 and 4 respectively, 
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MAKING EXHAUST PIPES 
FOR MODEL PLANES 


REALISTIC exhaust. pipes for scale 
model airplanes which have in-line 
and V-type engines can be made easily 
from aluminum tubing. My own practice 
is to use an 8-in, length of 3/16 in. diame~ 
ter tubing and cut from it two pieces 24 
in, long. A triangular notch 3/32 in, wide 
and the same depth is filed in each piece 
44 in, from one end as at A, and the tube 
is bent until the gap is closed. ‘The bent 
end is then filed as at B. 

‘One end of the remaining piece of tub- 
ing is now filed to the same angle as the 
bent end of the main pipe, and the same 
end is grooved with a rat-tail file so that 


‘Can be made trom 3/16in. aluminum tubing: 


the tube will fit halfway over the mani- 
fold as shown at C. Hold this tube in 
place and cut it off even with the bent 
End, Then make seven more short pieces 
‘exactly the same and cement four of them 
to each of the manifolds. spacing them 
about 8/16 in. apart as at D. Next cement 
small disks in the open ends of the tubes 
as at B, and fasten the whole assembly to 
the side of the plane—Hesav MAK, 


LABELING CONTAINERS 
FOR HARDWARE 


A SIMPLE way to abel tin cans or 
other metal containers used for the 
storage of nails, screws, and other hard- 
‘ware is to cut 
{wo oF four slits 
in the container 
‘and insert one of 
thenails orscrews 
in the manner 
illustrated, 

If desired, a 
strip behind ‘the 
be painted white 
Sits in tne can nota a8 a background. 
the tample bardware. = —E, A, Brows, 


TELLTALE REMINDS YOU 
OF CELLAR LIGHTS 


IY BASEMENT workshop is brilliantly 
lighted by several 150-watt lamps, 
‘On several occasions 1 have forgotten to 
| switch them off, and even a few such nights 
result in an appreciable addition to my 
monthly electric bill. As a reminder to 
prevent further forgetfulness, I attached 
a bell-ringing transformer (costing only a 
dollar) to the lighting circuit in the base- 
ment, and ran a pair of bell-wire leads 
upstairs to a miniature lamp socket 
mounted on the wall near the exit from 
the cellar stairs, A fas 
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Du PONT, 
maker of DUCO, presents 


SPEED BLEND 


(‘its 


* 


The new, fast-working No. 7 Duco Polish 
“ to remove Traffic Film* 


PERE’ donble-quick action in restoring showroom newness 
to your car—cleans and polishes in one operation. Here 
ease—a fraction of the work you formerly did in polishing 
your car. Aud safety—no acids or harsh abrasives in SPEED 
BLEND, made by du Pont, maker of Duco. No ordinary 
car polish can give Speed Blend results. Be sure you get 
SPEED BLEND—the NEW No.7 Duco Polish. 


“TRAFFIC FILM—Oily, 


sticky dust and grime, 
ic baled by the sun tato & 
b heed tt we oup sad 

a cats somors, Speed 


Blend takes it off—quickly 
easily —safely 


SEND COUPON-GET BEAUTY KIT 
Containing generous samplesof(1)Ne.7 Duco 
Polish, (2) No. 7 Nicet Polish, and (3) No.7 
ate Top Fiatsh, Eaclose 10 cents t0 help 
‘cover portage. 


E, 1. pu Poxt pe Newours & Co., Ines 
Desk PA,Geoeal MotorsBlde,Devaorr, Micaicait 
Canadian edt Ld, PV Di, Tote, Covad 

Send me your Sample Beaury Kit fr ny aut. 1 
sm enclosing 10 cents (cis or nam) to help pay 
the mang cost. (Gend oly U.S aed Canada) 


Nove 


or. srs - 
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‘MEN WHO KNOW STEEL PREFER THE VALET 
=MEN WHO KNOW FACES PRESCRIBE IT 


—) 


J olf it’s form thae counts 
—care—accuracy. Inalmost 
every activity from sport to 
science—precision assures a 
vastly better result. This is 
why steel experts prefer and 
skin specialists prescribe the 
newValet. The perfectshaving 
edge of this superior blade— 
made exclusively for the Valet 
AutoStrop Razor—is one of 
the finest examples ofprecision 
manufacture theworld affords. 
Use this precision made blade 
and keep your face young. 


VALET 
AutoStrop 


RAZORS AND BLADES 
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By J. G. PRATT 


RCHERY grows in popularity sea- 
‘00 by season. Many'new clubs have 
been” formed, and archers now 

have every opportunity to indulge in tar- 

fet shooting, archery golf, oving—compet- 
itive shooting from one mark to another 

—and even hunting. Health-giving and 

muscle-building sport as. it is, archery 

nevertheless is not too strenuous. Tt can be 
practiced by men and women of all ages. 

Furthermore, it is one of the least expen- 

sive sports, especially if you make your 

own tackle as described in this article and 
fone on bows which appeared last month 

(P.M, July 31, p. 86) 

‘Arrows ite of two types, those made of 
‘one piece and called “self arrows” and those 
of the better class which are known as 
“footed arrows” because a piece of hard- 
wood or “footing” is spliced to the soft- 
Wood shaft at the end carrying the point 


] ; 
Arrow Making 
— | Simplified for Beginners 


oo “pile,” as it is called. 

‘The quickest way to 
make self arrows isto use 
birch or maple dowel 
sticks 5/16 in, in diame- 
ter. They are not so sat- 
isfactory, however, as 
shafts made from Nor- 
way ping, Douglas fr, or 
spruce. When footingsare 
ted, they are of ‘eef- 
wood, 
wood, lancewood, 
straight-grained walnut, 
‘or other very hard, strong 
wood. You can obtain 
the wood and saw it up 


reenheart, lemon= 


of a target arrow with inserted horn or Sher aock intended for 
fe Dow (womea's arrows are usually 25 or 26 in 


= with = 


fg) and detain of the conmeraction 
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yourself into 34 in. square sticks, or buy 
regular arrow stock from a dealer, together 
with a supply of metal points and turkey 
wing feathers. 

‘The method of making a footed target 


machines, if available 

Bear in mind that your success in 
archery will depend to a considerable 
extent upon your arrows, which should be 
as uniform as it is humanly possible to 


TWO BRASS PLATES 
c 


make them in construction, weight, bal- 
ance, and stiffness or “spine.” Ii any 
shaft is lacking. in spine and does not 
spring back quickly when bent, discard it 
Even in the unfinished shafts, the range 
in weight should not be more than 10 
rains, 

Plane the shafts to 34 in. square, then 
to an octagon shape, and finally round the 
corners until the cross section is approxi- 
mately circular. A planing guide and a 
Veshaped jig made as shown in Fig. $ will 
simplify this work. The shafts must be 
perfectly straight. 

Scrape the shafts with glass or a cab 
het scraper or rub them with sandpaper 
until you, can force them through an 
11/32-in, hole drilled in a small iron oF 
steel plate. Then remove all imperfections 
with grooved sandpaper blocks made as 


aoe 


A—| 


Fig, 5. Homemade planing boards for arrow 
pale uf grooved sanding blocks, 


thaiee 
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Outdoor FUN 


for Father and Son, this Summer 


«Building Things with the Home Tool Kit 


}OU and your boy will enjoy home-crefting OUTDOORS, during 
July end August! Just geta few of your saws and tools from the 
workshop, and heve real fun together, building some of these sum- 
‘Ashilf or motor bost. .. asurf sled... .adiving board... newdock 
at the lake cottage ....rustic Furniture for the camp, lawn or gerden 
‘an outdoor gym...an archery set...a model sea-plane of yacht 
SiLahome for Bob's dos, or a house for Betty's dolls! 

You'llfind meny other outdoor projects listed on pages 19 and 20 of 
the ATKINS Sew Book for Home Craftemen—over 200 suggestions and. 
whereto getthe job plans. 

‘Written by a master-croftsman, this 32-page book tells you HOW to 
do things, aswell es WHAT to make, He shows how to build a folding 
worktable, sturdy work-bench, saw-horses and tool-box. Also, how 
to cut 24 wood joints... fitups workshop... select the besttools and 
bench mechines..-fle azaw, and soon, 

Finally, he shows you 50 of the world-femous " Saws, 
and explains why they will doll your wood-sawing and metal-cutting 
jobs 0 much fester, easier and better— 
and far outlast ordinary saws, Sendadime 
forthisnewbooknow. Itwill helpyou get 
‘much fun out of home-crafting this 
Just use the coupon below! 
your hactnare desler does wot have the ATRIN: 
Sizer Stel” Seo you trent eite wh, end ove 
wethat you re tooled prom, 


ABN. St, Indanaplis nd. 
prea ea) 


Te. AMUNS and Company, (Et. 1 
{ lencove dine for «cory of he ATEINS Sew Book (Fs 


1 ntewe 
| See 
lon 


Leer 


A Uchinite program for getting ahead fina 
page four of this 


ally will he found 


Your Territory May Be Open— 


= Frege, sew_ foc, peotshié and 
rice fiecatting fall and water" Baye" 
$7 7 Boice-Crane completely motorized 
heme shop. Act St ocr demon 
<= tors Your tetry may be per 
H SEND FOR ALL DETAILS =, 


Wits Hae 1, amp ae 
Pe Se nt 
a ee © 


SSie'eah Blower We 10s Wem kd € MOIEE, Dept PE-6, Tole, 0. 
al of the INSTITUTE OF STANDARDS. See pare 


Porcelain handles will 
stay tight if set with 
SMOOTH-ON No. 1 


1 MAKE 
orcelain CEE 

handles. tight a 
on bath tub and 
wash bowl faue —/ \ 
cets, and on sink 
find’ Rush "tank 
pills fil the hole 
Th the handle 
with a soft putty. 
fof Smooth-On No, 1, and then force 
the handle onto its spindle. Once the 
Smooth-On hardens, it becomes solid 
metallic iron, which will keep. the 
handle tight for all time, Youvyour- 
self can make this repair equal to. 
Professional job and at a cost of only 
few cents. 
Keep Smooth-On handy and you ean 
save much money on stich repairs as: 
Stopping leaks in steam, water, 
gas, oll or stove pipes, mending 
Cracks, breaks or leaks in furnaces 
fd bole radiators tanks, sinks, pos snd 


pls; makin los ahs ht on umbels, 
ives, hammers, brushes, drawers ete 


tightening loose screws, hooks, Tocks, door 
knobs, ete. 


Use it also on your ear for 
raking eracked water jack- 
‘etsand pumps good as new, 
Stopping leaks in radiator 
hhose connections, gas tank, 
find gas, oll and. exhaust 
Hines, making a furme-proof 
joint between exhaust pipe 
And tonneau heater, tight= 
‘ening loose headlight posts, 
Keeping grease cups, hub 
‘eaps and mits from loosen | 
ing, ete | 


POPULAR SCIENCE MONTHLY 


Fig. & Above: Ps 


ilustrated in Fig. 5. 

Across the end of 
cach shaft draw a 
Tine with the flat of 


the grain as at B, Fig 

and plane along 
wedge, coming to an 
‘edge equal in thickness to the width of the 
cut made by the saw which you will later 
use to slot the footings 

“The footings should be 34 in. square and 
74 in, long.” Saw down the exact center 
for $34 in. as at C. Apply a high-grade 
waterproof cement or glue on both shaft 
and crotch, and insert the wedge into the 
footing as’ at D. After sighting to. see 
that the footing is in a straight line with 
the shaft, wrap the joint with cont and 
set aside to dry, after which the footing 
is rounded as at E, 

Many archers make it a practice to glue 
the footing to the shaft while the latter 
is still squire, and afterwards round both 
of them at the one operation. You may 
follow this method if you prefer. 

Tn fitting the metal points with knife 
and file, see that the wood goes clear to the 
‘end inside. Cement the points on securely 

‘Cut the other end of the shafts, which 
are customarily, made in sets of six ata 
time, to give a length of 28 in. Note the 
weight of the lightest shaft and bring the 
others down to within five grains or less 


‘The weight should be between 
360 and 400 grains, the former 
being satisfactory for a bow 
which pulls or "weighs from 
to 40, | 

‘The time-honored way of 
reénforcing the nock Yor the 
string isto. insert a. wedge: 
shaped piece of horn, fiber, or 1 
ther hard material as shown 
at A, Fig. 3, but a more 
recently developed method is to use ready- 
thade aluminum nocks which are Stted to 
‘the shaft just like the points. A still sim- 
ples method is as follows: First cut the 
Fock forthe string about 9 in, wide with 
three hack saw ‘Hades bound together. 
Make the cut af right anges to the dire: 
tion of the grain as indicated at F, and 
fut it 74 in deep. Finish rounding the 
bottom of it witha fle. ‘Then, mediately 
shove the nock, fle 8 shallow Sa. wie 
fing, tnd wrap this with sik tying the 
ends under and gluing them. 

Fetching is best done with the wing 
feathers of the turkey. Feathers from the 


PATTERN 


right wing curve in the op 
{rom the left-wing feather 
fore essential not to use both types on one 
arrow. 

‘The fringe from the outer edge of the 
feather must be removed, The quic 
vay to do this is to hold the feather in 
the left hand near the top and pull sharply 
outward and downward to peel off the 
fringe (4, Fig. 4). Another method is to 
split the quill and cut off the vane with a 
very sharp knife. If the feathers prove 
difficult to handie at any stage of the 
fetching process, they can be softened by 
placing them for'a short time between two 
damp cloths 

‘Next cut the feather proper into 2¥4in, 
lengths, first-clipping off and discarding 
alittle ‘of the thin end. Do not use these 
three pieces on one arrow, but rather the 
sume relative cutting (that i, frst, second, 
for third) from thtee. different feathers 
taken from the same wing 

Hold one of the feathers between two 
pieces of sheet brass hinged together with 
4 piece of tin as at C, Fig, 4, or in a clamp 

made by adding extra sheet 


metal jaws to a heavy paper 
clip as at D._ Slice off the 
protruding rib along the 


edge of the brass. Then use 
a fle (or a sharp knife, if 
Fes you prefer) to reduce the 


_— 
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Why Pay More? 
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“| SHORT.WAVE HEADQUARTERS! 
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Good for You. 
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‘GERMAN POCKET MICROSCOPE 
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| With your three hack saw blade 


thickness of the rib to 1/16 in. oF less. 
Since the flat surface you obtain in this, 
way is to be glued to the shaft, it must 
be at right angles to the feather. 

‘There are innumerable ways of attach- 
ing the feathers to the shaft. Experts 
often prefer to use cabinetmakers’ hot 
slue, which sets very quickly, and merely 
press the feathers in place with their fin- 
fers or a large spring paper clip—or the 
clamp used in trimming the ribs of the 
feathers. Another simple method is to 
use two pins for each feather as shown 
in Fig. 2. After the pin at one end has 
been inserted, the other pin is used as a 
sort of lever fo draw the feather tight 


Mite die) whch t dese ie 
simplify the fletching process. With it 
the beginner can equal the best factory- 
made arrow. Cut off the ends of a large 
spool having the usual 11, 2-in._ bore 
sink 
46 in. square grooves as shown into the 
flanged ends of the spool. ‘These should 
be radial grooves spaced 120° apart 
The spool ends are slipped over the 
arrow and held in place with pins, which 
pass through holes drilled for the purpose, 
One groove of each must be at right angles 
to the nock (B, Fig. 4). "This is because 
fone of the three feathers on an arrow 
(usually a feather of contrasting color or 
a dyed feather) is set 30 as to be at right 
angles 10 the bow string; the other two 
feathers then slip more easily. past the 


Y OWN preference is to use a simple 


bow when the arrow is shot. The spool 
‘ends are kept at such a distance apart that 
six pieces of thin, stiff brass, $4 by 3 in., 


‘can be slipped into the slots as shown in 
Fig. 6. A strip of paper around the shaft 
will make the spool ends fit tight. 


RIM one of the prepared feathers 
approsimately to shape and place 
between two of the brass slides.” Smear 
waterproof ccment or glue on both the 
Mat rb of the feather and the shaft; then 
run the lides down a pait of grooves so 
that the large end of the feather is 114 
jn. from the eal of the shaft. When the 
three feathers are in place, wrap a rubber 
band around the slides and set aside to 
dry. ‘Ambroid and. celluloid types of 
Cement. wil dry in half an hour? other 
flues usually take overnight. "When dry, 
pull off the spool ends and. smooth up 
Yse,@ template to-akd in trimming the 
feathers accurately. “The two shapes gen 

erally used are shown at B, Figs t 

Use varmish or clear lacquer’ on. the 
arrow {0 within about § in. of the nock 
‘The remainder you can omament. with 
colored. tequer, enamel, or artist's ol 
Colors ia any "way desired. Whatever 
Srrangement “of "colors and” bands ‘you 
choose ‘will serve to. identify your wa 
arrows. "Remember" that brit yellow 
Assists materially in finding arrows. 

‘You will require an arm guard to peo- 
tect against ‘string-alaps. This fs a sheet 
of tough, smooth-faced leather cut to 
Shape and laced or strapped around the 
forearm, ut it must not bind the west 
ar elbow. One type of arm gua was Has: 
tated last moath (P.'S. ML, July's, p. 
86). A leather riding cuff" or butcher's 
cuff makes an excellent guard 

Make finger tips of similar material, 


THINK OF 
OWNING 


75 PIPES 


~ 4 
.+.and knowing how to 
keep them all 
“sweet and good natured” 


“TWAS a confirmed smoker of Edgeworth, 

up until about a year and a half ago,”” 
says R. E, Reese, of Seaside, Calif, 
new tobacco came on the market which I 
took to at once, 

“Then I began to notice a sore tongue 
«+. it burned terribly. 1 tried a dozen 
ibrands, but with each it was the same, 
T nearly gave up smoking allogether, 
inally T came back to Edgeworth, No 
‘more sore tongue!_No bite or sting. Glory 
bel Jam back fo Edgeworth to stay. Lown 
seventy-five pipes and I take turns with 
them. Edgeworth is the only tobacco 
which will keep them all sweet and good 
natured."* 

Edgeworth is at your dealer's—now! 
Or send coupon below for special trial 
packet of Edgeworth—Free, 


EDGEWORTH 


SMOKING TOBACCO 


LARUS & BRO.CO,,1008,2245e 


Send me dhe Edgrwoch sampe, Tey fein pea pipe, 


joval of the INSTITUTE OF STANDARDS. See page 6. 


Pirate:"Look! A man o war!” 
Capt. Kidd: " Piflle, sailor! 
We're ready! Iwas THERE 
with a CROSLEY!” © 
OLD, bad buccancer that he was 
‘Capi. Kid ha 
Hotel toniton deck wl 
tune in ‘on symphonies aod’ bedtene 
Mores: And hls weaknest proved pot 
able too, It helped him evade his enemies 
ight atthe moment that place were 
Teli male toenpture Mi het 
oi the he id Capt Kid He 
twa THERE with a Crosey: Yo 
Gin be THERE with Cry when 
rat future events occur 
seo, WL 
aot ak 


oat 
YE {Pindyaatron) Series 


ahah ee SANE, 
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tight enough so that they will not slip off 
easily (see Fig. 7), or use a shooting glove 
if you prefer. 

A serviceable quiver can be made of a 
piece of canvas 824 in. wide by 18 in. Jong. 
‘Sew up the side and close the bottom with 
round block of wood. ‘The top and cen- 
ter should be finished with a strip of 
leather, and there should be a strap for 
fastening it to the belt. A block of lead 
in the otto wil ep the arrows in 
‘upright position, 

Tf you do not mind working hard every 
evening for a week, you can make a straw 
target for about $2.50 that will equal the 
factory product. "Until recently, standard 
ft. targets sold for as high as $18, but 
ow that archery has become so. popu- 
lar, it is possible to obtain regulation rye 
straw targets for as little as $8 from the 
large mail order houses. If you wish to 
make your own, obtain the bulletin men 
tioned at the end of this article 

For target facings, oilcloth used dull 
side out is cheap and will last half a sea- 
son's shooting. Sign writer's muslin, of 
course, is better. A curved upholstering 
needle will help in sewing on the facing. 

‘The diameter of the center ring is 9.6 
in; and the four concentric rings are 
each 4.8 in, wide. The center is gold, fol- 
owed by red, light blue, black, and white. 
Hits score as follows: gold, 9; red, 7; blue, 
5; black, $; and white, 1 


Mr. Pratt has prepared some suggestions 
‘on how to shoot with the bow and arrow, 
‘es well ax directions for making a straw 
target. These are contained in Home 
Workshop Bulletin No. 7, which will be 
sent to any reader who incloses @ lerge 
(No. 10) envelope bearing his own address 
‘and a two-cent stamp. A list of dealers 
in archery supplies and books on the sub 
ject also wll be included upon request. 


EASILY MADE DEADEYES 
FOR SMALL MODELS 


WHILE building « clipper ship model 
18 in, long over all, I came to the 
conclusion that deadeyes small enough for 
the model would be too costly and would 
take too much time to rig, 30 1 hit upon 
an inexpensive substitute—wire eyes of the 
type sold for use with books on women's 
dresses 
‘The eyes were flattened out and applied 
as shown. After a prepared wood paste 
had been pressed into all crevices and the 
whole had been painted black, the imita- 
the deneges wey ie wala oad 
y neater than genuine deadeyes 
frould have ben for_ a. model af sich 
fARKEX F. Rowixsox., 


Realistic deadeyes and chain plate rigeiog 
(i be seade frves pins and den fasteners: 


Mixing a Substitute 
for Plant Pills 


NUTRITIVE pills which have a miracue 
Jously stimulating effect upon plant 
growth have been developed experimen- 
tally in recent years (P. S. M., Oct. '29, 
p. 29, July '30, p. 26, and Jan. ‘31, p. 56), 
but they have not yet reached the’ market 
in a commercial form. The home work- 
op chemist, however, can easly prepare 
4 nutritive solution which has some of the 
reported characteristics of the plant pills. 

Such a solution is particularly useful 
for potted plants, which 0 quickly 
exhaust the feriity of the sil tha it 
necessary, as all gardeners know, to repot, 
the plat airs with ish 

is tedious process may be postpon 
feeding the plants with the salts necese 
sary for their growth, 

To prepare the solution, add to 1 gal. 
‘of water a lump of calcium nitrate about 


‘The greater size of the carnation pl 
the right ta due to the 


the size of a bean, ‘Then add potassium 
nitrate, magnesium sulphate, potassium 
phosphate, and ferric chloride, exch about 
the size of a split pea—that is, from one 
third to one fourth as much of each as 
of the calcium nitrate. This solution is 
highly dilute and will be of great benefit, 
to even the most delicate plants, Apply 
it once or twice a week, just as if water- 
ing the plants. 

“The solution should not be made 

stronger than suggested because the results 
might destroy the fine root hairs and so 
Kill the plants, Used in a weak solution, 
the salts are easily absorbed by the plant 
and utilized by it in the manufacture of 
its tissues, 
__ Since the solution is a complete food, 
it can be used. for growing almost any 
kind of plant without soil. “Placed in the 
solution alone, cuttings will quickly form 
roots. Naturally, the plants should not 
be left too long, for an excess of water is 
just as injurious as too little. For experi 
‘mental purposes, plants may be left in 
the nutritive solition for a few weeks, 


OODEN and cardboard Jabels for 
VV garden plants, fruit trees, bushes, or 
imbing roses soon become illegible unless 
specially treated, Its better to use small 
strips of zinc, which will last for many 
years. Ordinary ink, however, will not do 
for writing the labels. Paint is better, 
but as a rule must be renewed annually, 
A black ink that is quite lasting on zine 
consists of a mixture of 1 part of copper 
sulphate, 1 part of potassium chlorate, 


© Th seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the appreval of the INSTITUTE OF STANDARDS, See page 6. 
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and 36 parts of water. When the ink has 
dried on the zinc, rub the label with 2 rag 
‘moistened in oi 

Another way of making a permanent 
zinc label is to write or print the desired 
characters on the zinc with a pencil and 
then slightly indent the leters with the 
point of a punch, using gentle blows of 
the hammer, 

On pruning the thicker branches of 
bushes and trees, the wound must be 
covered with a substance which will pre 
vent the entrance of fungus diseases. This 
‘can be accomplished readily by painting 
the cut ends with shellac—H. Bane. 


TOY SHOOTING GALLERY 
HAS MOVING TARGETS 


F faces cut from newspaper comic 
strips form the moving targets of this 
novel and amusing toy shooting gallery 
‘The faces are pasted on cardboard disks 
which are mounted on an endless fabric 
belt turned by means of a crank. 

The shooting is done with a simply made 
‘wooden pistol 6 in, long which uses rub- 
ber bands for ammt The fact that 
the pistol is mount 
allows it to be 
crank can be turned with the left hand at 
any desired speed by the child who is 
doing the shooting; or, to make it more 
interesting, the targets can be operated 
by an oniooker or some boy who acts 
the part of gallery attendant —D. W. C. 


‘A’ definite program for getting ahead 
financially will be found oa 
age four of this issue. 
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How to Construct Woodsy Fittings 


That Add 


By 
WILLIAM G. DORR, A.LA. 


NN ANY well-designed and carefully 
constructed log cabin such as that 
described last month (P. S. M., July 
"31, p. 92) and shown in Porttan 

Screxc “MoxtaLy Blueprint No, 134 

sce page 91), there are certain features 

that add materially to the charm of its 
appearance. 

"R covered terrace atthe front entrance 
and a sheltered kitchen door, which may 
be simply an extension of the roof on 
brackets, are especially desirable, as are 
window ‘and porch shutters that enable 
fone to close and open up the cabin 


quickly. If porch shutters. are divided 
horizontally as shown on Blueprint No. 
134, the upper half may be allowed to 


rest upon two birch poles to form a quaint 
awning; and the lower half, when neces- 
sary, may be fastened up for protection 
again storms or for greater privacy at 


aks thes en en, Sra 
detailed in the blueprint with the excep- 


Charm to a Log Cabin 


‘This cabio, like that shown in our Blueprint No. 134, has batten window shutt 


Forte shire ate vided risntliy hinged upd totems: nd betel in the middle, 


tion of screen doors, which may be ordered 
‘along with the casement sash and the 
‘window screens from the mill. The case- 
‘ments are designed to swing ‘9. Door and 
window frames are made of dressed plank, 

and the sills are pitched to drain out. 
Outer doors may be constructed like the 
inside doors—two 


Euevarion } Piqepuact 


and matched lumber 


thicknesses of dressed 
| with Z-batten strips 


or they may be made 
of three thickness 
both sides vertical 
over a horizontal core 
of boards. Cupbo: 


= 
fae 
rilwork” ~~ should 

| te made ty hand 
| These had better be a 
rude looking than 

oy vik 


bookshelves 
all so- 


heart of your forest home, One of rough- 
faced rock is always preferable to any 
other, but brick or concreté may be use 
Uninieresting field stones may be made 
colorful by. rough-facing them with a 
spalling hammer, 

Tf the masonry is heavy enough, a flue 
ning not neceasry, bt i isa distinct 
help 10 the inexperienced mason. A 6-in, 
cement cap (ops the chimney, and the flue 
lining projects from 6 to 8 in, to aid the 
draw. Fire bricks laid in cement mortar 
(part cement t0 1of sand) line the fie 
chamber and hearth, 

Several kinds of wall finish are possible 
Af you have used the frame construction 

wish the studs to show. The 

spy is sume sora wal 
ulating board. Si 
labor is aw 


with or wit 


ards, 
insulation board to the studding—or cut 
flexible insulating quilts in between the 
vd then apply either the new t 

of knotty pine log siding described 
month (provided, 


Phan f Hea 


‘a Ingenaity aed Sandieraft are 


Zigy taraiture® like the plage 


course, that it has’ also 
been used for the exterior) 
‘or wide pine boards set 
vertically, with ‘baten 
strips covering the joi 
The living room might 
hhave the preferred finish 
and the bedroom and 
kkitchen the cheaper finish, 
oor the latter may be left 
unfinished if the cabin is 
not to be used in cold 
weather. 


This is the second of t300 
articles ‘on Tog cabins by 
Mr. Dorr, who ‘wishes to 
acknowledge the courtesy of 
Chilson D. Aldrich, author 
of “The Real Log’ Cabin,” 
in providing all the susees- 
ons and detoils relating t0 
the we of genuine Jog. con 
traction. 
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WALL PAPERING TABLE 
SET UP ON FOLDING 
IRONING BOARD 


THOSE who undertake wall papering at 
home rarely can find a suitable place 
to spread the paper and apply the paste. 
Neither the kitchen table nor the ball 
floor is a satisfactory substitute for a paper 
hanger’s bench. What does serve the pur- 
pose very well, however, is a common fold- 
ing ironing board upon which is lid a top 
of any convenient length made by fasten- 


battens underneath, 

‘A table of this type is easily moved from 
room to room and it has a further great 
advantage in that the construction of the 
ing board framework affords ample 
foot room while working around it, ‘The 
angles formed by the ironing board braces 
provide convenient places to keep the rolls 
‘of paper: those for the wall can be placed 
in the large lower angle, and the border 
for ceiling rolls in the smaller crotch 
above —Lywe Lovie, 


USES ENLARGING OUTFIT 
AS COPYING CAMERA 


HOTOGRAPHS can be copied without 
dificulty even with a small and ine 
pensive camera if a simple homemade 
enlarging outfit is available similar to that 
ribed in an article by Everett 
Mar. ‘31, p. 96). One 
of these enlanting machines was con- 
structed by Ronald G. Sechler, of Norris- 
town, Pa., who found that it worked even 
Detter thin he had hoped. With his. No. 
1 folding camera, he is able to enlarge 
from 214 by 314 to 10 by 12 with excellent 
results 
Mr. Sechler quickly discovered that he 
could also copy any photograph by placing 
it face down between two sheets of glass 
nd setting the glass on two blocks of wood 
about 2 in. high in the light box of the 


ceolarging outfit. Because of the heat, the 
lights cannot be kept on more than a min 
tute or two at a time while focusing. When 


‘everything is ready, the film is placed on 
the enlarging board and the lights are 
flashed on to make the exposure, In this 
process the enlarging camera acts as a 
reflectoscope. 

Any small objects which will lie lat on 
the glass in the light box also can be 
photographed in the same way. Once the 
hegative has been obtained, enlargements 
‘of any size can be made in the usual way 
with the same enlarging device. 


ing two 1 by 10 in. boards together with | 


NEW KIND OF AUTO 


(baolotely nothing 


Simply mail 


Fits Any Headlight... Ends Dangerous 
Dimming . . . Doubles Roadlight! 


AZ LAST! An amazingly queer 
yet simple invention lifts the 
curse of night driving from the 
motoring world. This altogether 
new discovery called “Perfect-O. 
Lite,” replaces old. glass 

in your automobile headlights 
with truly amazing reeul 
itlumination 

yet glare i absolutely 
Sbjects in the road, ru 
tions, etc, are made cl 
three times as far, 
“direct” light, this beam is composed entire, 
{ double-reflected or “infused” light, Thi 
‘ew kind of light cuts right through the other 
Fellow's headlights. Even shoots through fog, 
mist, rain and snow. There is no wiring oF 
installation. No extra upkeep, Banishes the 
need for es onder comers 
like Wallace & Tiernan, N. J. Houston 
Post-Dispatch, Tex, Columbus, Obio, Fire 
Trucks, etc. have already installed Perfect: 
O-Lite’ as. standard equipment. ‘To prove 
what this invention will do, the manufac 
Ture now offers a set to every motorist on 
FREE TEST. Simply mail the coupon 
promptly for details. 


HACHMEISTER-LIND CO. 


Dept. L-570 Pittsburgh, Pa. 


AGENT MAKES $1400 IN ONE WEEK 


1-870, 


y 
Instead of ordinary 


This new kind of Light even LOOKS 


eile dierent 


Fulltime and sparetime workers 
New FREE. DEMONSTRATION 

wit SALES GUARANTEED. 
EXCLUSIVE TERRITORY. Sell 
Iq bunches to feet owners A 


‘5.00 


Fie time for diatribes 
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ee 
New Model 


South Bend Lathes 
On Easy Payments 


e bss ~e me "$100 


SEND Now 
FOR THESE BOOKS 


00 sinenens ne fobse Price pasa 
Bete Calne ames Eur 


SOUTH BEND 
LATHE WORKS 


ison St., South Bend, Indiana 


NO MORE BIG ) 
gz TIRE BILLS. 


GOOD* YEAR FISK 
Firestone -u.s. 


beds 44 Regular Prices 
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A Desk of Modern Design 


JHE desk illustrated is of present- 
day or what is now often spoken of 
as “contemporary” design, but the 

general lines are not strictly modernistic 

Snd there is nothing harsh or clashing 

about them. Indeed, straight, lines, if 

designed in harmony ‘and simplicity, ‘are 
as-restful and beautiful as curves. 

‘The construction involves no dificult 
cabinetmaking.- The stock for the princi 
pal exposed surfaces is $4 in. thick five 
Ply birch, which can be purchased in sizes 
that cut’ with Tittle waste. While solid 
wood could be used, plywood is strong 
And much lighter in weight because it can 
be used a good deal thinner than ordinary 
boards; it is also easier to use. 

If the desk is built of plywood, a frame- 
work should be constructed of 114 oF 2 in, 
Wide stock for the top and 154 in. wide 
Stock for the remainder. The top frame 
Should be braced with crosspieces placed 
16 in, {rom each end and mortised to the 
front and back pieces. In preparing the 
framework, it is necessary to allow for 
the 34 in, thick plywood. facing 

Additional strength is given the 
framework by the drawer rails, as 
the ral for the drawer in each end 
of the desk can be placed along 
the back to reénforce it, and the 
nils for the front " drawers 
strengthen the ends. 

After the framework has been 
built, the front and ends should 
be prepared. ‘The spacing of the 
drawer openings. depends, partly 
‘upon the frame construction and 
partly upon individual tastes and 
Fequitements: however, the sizes 
of the openings inthe original 
desk are given on the drawing 3s 
an approximate guide. The back 
is plain except for two ornamental 
openings cut as shown, 

‘The plywood is glued and 
screwed to the framework, and all 
screws are countersunk and con- 
cealed with any high-grade compo- 
Sition sald for such purposes. The 
holes are slightly overilled and 
afterwards sandpapered to an even 
surface in onder to avoid sunken 
spots when the finish is applied. 


Tired of building or 
nary furniture? 
consider 
desk, which is 
latest mode yet not too 
extreme. The piece was 
designed and built by 
W. E. Mitchell, who i 
president of an automo- 
bile financing company 
in Spokane, Wash. His 
hobby is cabinetmaking. 


‘The drawers ae made inthe usual mane 
ner. The fronts overlap the openings by 
14 in, all around, and their edges are 
Founded. In the desk illustrated the drawer 
fronts were made of 1-in, solid birch and 
‘were rabbeted to receive the sidepieces. 

‘The well or leg opening is lined on both | 
sides and at the back with }4-in, plywood. 

"Too much streas cannot be laid on the 
preparation of the surface of the wood 
for finishing. Sandpaper, it, thorough 
with a fine-grain paper. While the finis 
‘may be in any color to suit the maker, it 
should be in keeping with the design— 
that is, modern, The original desk was 
given a coat of filler, two coats of flat 
black wall paint, and three coats of black 
enamel, sanded after each coat with No, 
4/0 garnet paper. The last coat was clear 
amish, ‘which was rubbed with pumice 

‘The antique brass drawer pulls are 
square in design. High-grade gliding cast 
cers under each comer allow the desk to 
be moved easily—W. E. Mrrcment, 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE GF STANDARDS. See page 6. 
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Here’s Tha 

Long-Hoped-for 
“HOME WORKSHOP 

MANUAL” 

at a new low price! 
Order NOW—send NO 
MONEY—and get this 

)BIG WORKSHOP 


|, MANUAL for $1.05 less 
| than the regular price. 


With the expert help of this great ff | 
handbook you can easily be your own ff | 
fumiture builder-electrician—radio 
expert painter — decorator — toy 
maker — model mechanic — garden ff | 
craftsman — metal | 
worker—boat bude | 
rand general all- | 
round. construction 
find tepair man. 


16 Sections 


REGULAR PRICE $5.00— 
NOW ONLY 5 

‘With Your Name In Geld Ou The Front Cover 

SEND NO MONEY— 
Just This Coupon 


Write your ame before you turn this pase 
Don't iiss this temporary Barta. Yo need 
‘end no money with: the cougon, We vill 


mii the fot to pou at $1595 6.0. Bo i 
full gold on the front caver. It you don't find 


ths ihe ost nireing. well time. td 
money saving guide you" ever siws send it 
fick “and your tone? will be retinded 

‘="ORDER ON THIS COUPON"== == 


sated ReaceN ees. y. es. 30 


CHROMIUM PLATING 
SOLUTION WARM 


THE problem of maintaining the correct 
temperature in chromium plating baths 
is easily solved by the convenient arrange- 
ment illustrated. Operating on. the prin- 
ciple of the fireless cooker, this device 
climinates the necessity of working in a 
hhot room and removes the chances of 
obtaining a worthless, milky deposit 
because of the chilling of the solution. 

The jacket, which can be made from 
aan ordinary soap box, should be lined with 


a suitabl 
hhas found that building felt serves satis- 
. Provi box with a close- 


¢ lid large enough to receive the bath 
container, making the hole a trifle larger 
than the ‘vessel 

Building sand is used as the heating ele- 
ment. Roast a quantity of this over a 
flame to a temperature of 160°, In the 
‘meantime, heat the bath by immersing the 
plating jar with the solution in it in cold 
water and heating the water until it boils 
Because of this beating, it is well to use 
an unbreakable glass container as the plat 
ing bath vessel. 

Pour a layer of the hot sand into the 
box, set the bath in place, and then fil 
the box with sand up to the level of the 
top of the plating solution. 

Sand retains heat for a long time, and 
by using this method a constant temper- 
ature well above 120° can be maintained 
for two hours—Auexaxpen Maxwett, 


BOX OF HOT SAND KEEPS | 


insulating material, The writer | 
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Guard |, the 
Vital Zone 


It’s one of the greatest sports in the 
world—swimming. But don't forget, 
it’s exercise. Strenuous exercise. If 
you want to put everything into it 
and get everything out of it, follow 
the trained athlete's invariable rule 
and wear a, good supporter to guard 
you against sudden crippling twist or 
. Also, wear it for appearance’s 
ite of proper dress. 
supporter. That certainly de- 
scribes PAL, favorite of college and 
big-league athletes. There is de luxe 
ality in PAL—exclusive 
like the stout, rubber-cored ribs rein- 
forcing its soft knitted pouch—the 
utmost in safety, comfort, and long- 
service economy. In three styles at 
two prices, $1.00 and $1.50. 
Another good one is BIKE—a less 
expensive type but sturdily servi 


able; for 56 years America’s best- 
known and most widely used sup- 


ter, Wears long and cost: 
Fonte to $1.00, Sold by drug 
sporting goods dealers evstywhere, 
any Bauer & Black supporter is the 
beet you can buy at ita tos, 


PAL 


and BIKE 


DIVISION OF THE KENDALL COMPANY 
Chicago "st "New Yorks ce 


"Guard the Vital Zane” is an interesting, 
new surwy of important but little-known, 


facts about the need and functions of sup- 
‘Porters. For a frre copy serite to Baner 
| “& Black, 2561'S. Dearborn Se. C! 


STERNO 


CANNED HEAT 


++ Jinds thousands of 
new uses 


S 


seeds ht ight the spotaarehoe at homes shy 


‘S|LOOK/TIRES 
A 
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NEW LOW PRICES) 
Why Pay More} 


WORKING BOXWOOD 
BLOCKS 


biewead 


By 
JOHN M. CHITTE! 


ELLISES improve the appearance 
‘of any home, but if they are attached 
directly to a house it requires a great 

deal of work to take down the vines when 
the building has to be repainted, By set- 
ting up trellises as shown in the accom- 
panying drawings, this dificulty may be 
avoided. The trellises are swung away 
from the house as in Fig. 1 on hinges that 
‘are embedded in small concrete blocks. 
Figure 2 at A shows the form used in 
casting the concrete bases. It is made 
entirely of 3-in. stock 8 in. wide and is 
held together by means of 34 by 8 in. 
| carriage bolts. Being made in this way, it 
can be used over and over again, 


[A Hinged Trellis Saves Work| 


Alter the form has been set up, it should 
be thoroughly greased inside to prevent 
the concrete from adhering to the wood 
and to insure smooth castings. As soon 
fas the concrete has been poured, one end 
of a strap hinge (with nails run 
through the screw holes to act as tie-rods 
as shown at B) is embedded in the mix- 
ture. Give the concrete sufficient time to 
harden before removing the form, 

The method of erecting the trellises is 
illustrated at B, The base of the trellis 
is fastened with brass screws to the hinge 
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required for the trellis. Tron screws should 
bbe avoided because they rust and ulti- 
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Ideal for 
‘Short-Wave 


mately cause the wood to rot. Wooden 
brackets or blocks are attached to the 
building in such positions that the top of 
the trellis can be fastened by means of 
hhooks and eyes, preferably of brass, 

‘Suggestions for three omamental trel- 
lises adaptable to this method of con- 
masta struction are given at C, D, and £ in Fig. 

wre. eo. 2 with corresponding details at C', Di, 

and E', The first and second are fat’ trel: 

lises and the third an arbor trellis that 
goes around a window, Necessarily, the 
dimensions of the latter will have to be 
altered to suit the window 

‘The painting of trellises is a tedious 
job, but if done properly it will not have 
to be repeated for several years. It pays 
to apply a priming coat of aluminum paint, 
which prevents checking and weathering. 
and gives the two finishing coats a much 
longer life, 


—in3 seconds | ADJUSTABLE TRESTLES 
IGUEFER no longer with sre, FOR THE HOME SHOP 


aching, baring feet. Caacns 


— 


FUE SHOCK-ABSORBING BLADE 


Men 


is ane passed the good 
| ED civitewe that "oon adfeesnas cr ce 


Camsructedfrom'a set'of ide takes | ZEUS along 


nda Got Coolers fala. | 


Constructed 
from n Gicarictextenion "top 
short sections of 34-n, dowel tod. ROM the moment of its 

‘The number of sliding sections used introduction Probak made 
determines the maximum length to which | friends and held them, Mon, 
| tBeltons an be eteded.Tntone bowa | fale swept this double.edge 
in the desration, thee sections were | Glade cg spectacular popaieciy 
Sedan ee eet He. wie! shocic-absorber consruction 

Cut ‘the bartel'staver to the desired | and automatic machine 


length and d hole in the cent manufacture—developments of 
of each, ade lee, | Henry J. Gaisman—sct a new 
dowel rod braces that are fastened between | standaid of shaving comfort. 


Sethi fats AE iad Teyshesoperken Boba tes 
in place with screws, being careful that | guaranteed. Ger betcer shaves 
the screws do not enter more than one of or ask your dealer for your 
the sliding sections. | money—$1 for 10, 50c for 5. 


Sa" PR@BAK 


MADE BY THE GAISMAN PROCESS 


financially will be found on 


age four of this issue. 
© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See page 6 
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This . 
er Chair 


Combines Grace 
and Novelty 


By HERMAN 
HJORTH 


F YOU are looking for some- 
thing unusual in. furniture 
the comer chair illustrated 


the square seat, which some- 

imes has a rounded front cor- 
ner} its cabriole leg, typical of 
the Queen Anne and Chippen- 
dale periods; and its three 


tured rear legs. 

While the drawing in Fig. 2 
at first glance appears quite 
complicated, it will be foun 


‘on closer inspection that the 
‘construction is easier in certain 


Pig. 3. Shaping the cabriole leg alter it 
ak been roughly cut to shape om a band sam. 


respects than that of an ordinary chair, 
the frame being square. 

"The upper parts of the rear legs are first 
tumed as shown. A patter is then made 
for the lower ends, and a block is glued 
to the lower rear edge of each (the shaded 
part on the drawing) so that the shape 
fan be cut with a band or turning saw. 
Note that two of the legs are cut on a 
curve from one face and merely tapered 
from the adjacent face, but the third or 
rear corer le, ike the font lee, must be 
cut on a curve from two faces. 


‘The cabriole leg in front is cut and 
shaped as follows: Draw 1-in. squares on 
piece of cardboard, plot in the outline 
according to Fig. 6, and cut out the tem- 
plate. Square a piece of 
stock to dimensions 3 by 3 
and mark the out- 
70 adjoining sides 
Fig. 5, making 
sure, however, that the sides on which the 
outline is marked are square to each other. 
‘Saw one of the sides on a band saw; fol- 
Towing the outline but leaving just a little 
sod at the, end of each cus tbat the 
pieces are not separated (see Fig. 4), Then. 
saw the other side, following the outline 
ight through and separating the pieces 
‘The sawing is now completed except for 
the small piece at the end of the first two 
saw cuts. Shape the leg with a spokeshave, 
file, scraper, and sandpaper as in Fig. 3. 
The sharp front and rear edges should be 
rounded off 
The front and rear rails are now made 
and joined to the legs with 34-in. dowels. 
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A rabbet for the seat 
must be cut ja the 
front rails and a cor- 
responding recess 
sawed and chiseled 
fm the upper end of 
the front. leg. The 
frame is now glued 
together, after which 
the corner blocks are 
fitted, glued, and 

rewed to the rails 


These blocks should 
be placed in position 
so that their upper surfaces are flush with 
the lower edge of the rabbet in the front 

‘The arm, as shown in detail in Fig. 6, is 
made in two pieces, which are doweled 
together. The joined pieces are then retn- 
forced by the back, which is sawed out of 
4 134-in, plank and glued on top. The 
holes for the legs are now marked and 
bored, and the arm is fitted in place but 
not glued 

‘The splats (see Fig. 2) are made next. 
Use ¥Y4-in. stock and plane it, to width, 
making it'a trifle longer than is actually 
necessary, Lay out all the angles with a 
steel square placed on the edge of ‘the 
stock as shown in the drawing, Fig. 6, Re~ 
‘member that the upper and lower cuis on 
the splat are at the same angle and are 
parallel. The easiest way of locating the 
‘dowels inthis case will probably be to drive 
small brads into the ends of the splat, cut 
their heads off, and then place the splat in 
position. ‘The hails will mark the location 
A the dowels on the rails and underside of 

In shaping the splats, they may be 
nailed together outside the line and sawed 
fon the band sav. 

‘A frame is made for the seat as shown. 
‘A thin piece of plywood may be nailed to 
the top of this or upholsterer’s webbing 
may be stretched over it. ‘The seat can 
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4, ie ase cela alee ELECTRIC ‘AL 
ict see tthe ee blag ag 
then be upholstered in the usual manner, 
Regarding the selection of wood, a close: DAY 
| sralned cable wood isthe mont suitable 
Sithough the seat frame can'be made of & 
cheaper soft wood | $ 
feoions Yor wood eine wl be 
ound in many past sues (PSM Ape 
Ba y 
sme | 
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Don't spend your life waiting for $5 raises 
in a dull, hopeless job!” Say good-bye to 


’ . ‘a Ie L = and $35 awe idan Samed = 
ms 1ow to prepare for jobs leading to. $80, 
, 3 $48 and 9 up 10 $300 week in Elec: 
2° Front rik 36 1 trlcity—NOT BY CORRESPONDENCE, 
iia & i Dat by an amazing way to teach that makes 
7 ary you ready for real work in 90 dayat 
1 Back for arm: 61 Learn Without Books 
7: = ce S IN 90 DAYS 
4 Set frame M2 1M | | Lack of experience—age, or advanced oda- 
PROFI 4 Corner blocks 195 2 $ cation barsnoone. Iaon'teare{t you don't 
A 


know an armature from an air-brake. I 
don'texpect you tol Yousee, don't teach, 
‘you by correspondence, nor from books 
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Fig. 6 Dimensions of the front leg, back, arm, 
and rity and other points of tonstroction. 
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| and assemble them with four 34 by 


A SMILING CLOWN TO HOLD YOUR TIES 


WET boy woulda’ ep his tes in 
order if be ad a comical clown tie 
rack like that illustrated? The outstretched 
arms and legs are hinged to the body so 
‘that they can be swung 

forward to make it 

easier to remove or 
replace the ties, yet 
the whole takes up lit- 
tle space on the wall. 
Being brightly colored 
and novel in design, 
the rack has a more 
decorative and play 
ful quality than ‘con- 
ventional bolders 

OF cours, itis not 
necessary 10. confine 
the holder to ties. Tt 
‘an be used for towels, 
it preferred, or in 
some cases" perhaps. 
for both, as the swing- 
ing arms and legs can 
be kept well separated, 

First, lay out a full 
size drawing of the clown’s body and one 
arm and leg. This can be done quickly 
and easily by drawing 2-in. squares on, a 
sheet of wrapping paper and copying the 
‘outline as it appears in the accompanying 
diagram, 

Selecta straight-grained softwood board 
{én thick and large enough to ly out all 
five parts, and plane and sandpaper the 
surfaces as smooth as possible. With t 
writer carbon paper, transfer the outlines 
to the wood, taking care that the grain 
of the wood runs up and down the body of 
the clown and the long way of the arms 


and eee 
Cut the parts out with a fret saw or a 
fine-toothed keyhole saw. Fit them in their 


toeuer pestis aortas ot yes ‘bench 
Vin 
lathead 


brass and %4-in, No. 2 
screws of, better stil, rivets. 
Apply a coat of shellac or size to both 
sides.’ When it dries, rub the surface to an 
extra smooth finish with very fine sand- 
paper. You are now ready to apply the 


enamel. To save the expense of buyi 


Several tins of enamel, obtain one sm 
tin of white enamel and a few tubes of 
artists" oil color (or a cheap box of the 
tube paints) and use 
the ott paints to tint 
small amounts of the 
White enamel to the 
AGesired colors. A drop 
for two of turpentine 
ill thin the colors a 

little if necessary: 
Either follow the 

* color scheme” su 
ested on the drawing 
Or invent one of your 
Tight over 


colors are dry, use 
black for the neces- 
sary outlining and for 
the lower edge of the 


Collar and the pom- 
pons and buttons. 
Attach the holder 
to the wall with one 
‘or two screws driven through the but- 
tons and countersink the heads, after- 
wards touching them up with the black 


enamel, 
desired to have the holder stand 


The body is naed 
the fees swing out 


Tit 
‘off from the wall or other surface, blocks 


should be placed between the holder and 
‘wall and the screws driven through them 
{into the wall—G, A. CerTrENpeN, 


Ser 


Using the sin. squares ae a guide, make 
fndt"siee pattern for cutting’ out the clown, 


DURABLE STEEL HORSES FOR SHOP USE 


GINCE oxy-acetylene cutting and weld 
ing torches have come into everyday 
use in shop and factory, it is no longer 
entirely safe or satis 
factory to have saw- 
Ducks of sawhorses 
made of wood, The 
ion of steel 
for wood is advan- 
tageous in every way 
‘The horses last indefi- 
they are much, 
stronger; and in pro- 
portion to their 
strength, they are 
Tighter and easier to 
le and transport. 
‘The type of horse in use in one shop is 
shown in the accompanying drawing. The 
top member D is angle iron; the legs E 
are also angle iron of slightly lighter 


Side and end views of strong steel ssw 
‘oree, and ne of the legs at cut for bending 


weight, cut for bending as shown at A 
and B. The cut at B has an included angle 
of 90°; the cuts at 4, 32° each, Welds 
are made at A and B 
after the cuts are 
closed by _ bending, 
‘The bends are easily 
made, especially if the 
iron is heated with the 
burning torch at the 
point to be bent. If 
that is done, the legs 
can be bent around 
by hand without plac- 
ing them in a vise 

ibe, braces ate 
shorter pieces of angle 
iron, while the braces C are pieces of bar 
iron, cut to fit and welded fast at each end. 
Bolts or rivets are used for connecting D 
to E and F to E—Cuaxtes B. Dean, 


Avovsr, 1991 
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MEGAPHONE AMPLIFIES 
HARMONICA MUSIC 


HE volume of a harmonica can be 

increased for playing in public, espe- 
Gially in large auditoriums or ouidoors, 
by amplifying the sound with a medium- 
sized megaphone. 

‘A slot is cut in the megaphone about 3 
in. from the mouthpiece, and over this is 
riveted a metal holder made as illustrated | 
below with two lips to grip the harmonica, | 
which is of the “marine band” type. 

When full volume is desired, the player | 
places his left hand over the mouthpiece, 


‘causing practically all the sound to pass 
out through the bell. A slight mute is 
‘obtained by extending the right hand over 
the bell 7 

Because greater volume is attained with 
less effort, this idea helps players who 
have experienced difficulty from lack of 
breath. Furthermore, the player does not 
have to face his audience directly, which is 
‘an advantage if he suffers from ‘nervous- 
ness. Of course, when be carries the meg- 
phone on the’ stage, he looks like a 
"crooner," but as soon as be starts playing 
well there's a surprise in store for the | 
audience —Roweer D. Prt 


DECKING A HIGH-SPEED 
OUTBOARD BOAT 
HERE are a number of ways to cover 
the deck of an outboard racing boat 
such as the one shown on P 
Sciexce MonrHty Blueprints No 


0s. 128 
and 129 (see page 91). One of the most 


original was, developed by John G. | 
McKean, of Alexandria, La., after be had 

visited an automobile show and seen a cut- 
away section of a popular make of car, 
the top of which had been stretched over 
fine gage poultry wire. He made use of 
this idea and tacked poultry netting over 
the deck of his boat before applying the 
canvas, This gave a smooth deck without 
any evidence of the ribs underneath—and 
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fone not likely to be torn or punctured 

Other standard methods are as follows: 

Plywood % or 3/16 in. thick with a 
battened joint down the center of the 
deck. Very strong, fairly light in weight; | 
presents a smooth’ and beautiful appear: 
ance when varnished, but requires care to 
make a good job, 
| Planking 3/16 or 14 in, thick used with 

a batten under each seam, the plank edges 
being nailed to the battens, Strong, fairly 
light; smooth and neat in appearance 
whether painted or varnished. 

Artificial, pressed wood ¥% in. thick 
applied with’ a battened seam down the | 
center. The finished deck can be painted 
or covered with cloth and treated with 
airplane dope, then painted or lacquered 
Strong, fairly easy to apply, neat, and not 
injured by falling objects 

Artificial leather. Battens are notched 
into the deck beams s0 as to project 14 in, 
‘The artificial leather is stretched tightly 
aver the deck and tacked along the side, | 


and the tacked edge is covered with a 
molding. Fairly strong, easy to apply, 
and neat, Can be painted, if desired, 


Fabric. Battens are used as for artificial | 
leather. “A good grade of muslin is 
stretched over the deck and tacked along 
he sides. Three coats of aleplane wing 
ype are applied. The deck then may be 
pet ‘or lacquered any desired color 
Fairly strong, easy to apply, very neat in 
appearance, but likely to be punctured if 
a heavy object falls upon it,—W. J. | 


AUTOMATIC VALVE KEEPS 
WATER PANS FILLED 


N A LARGE California chicken ranch, 
‘several hundred water pans are kept 
filled by means of the simple and inex- 
pensive type of automatic valve illus 
trated. 
An old automobile tte valve provides 
the principal part of the mechanism, 
is fastened as shown to part of a dis- 


and the body of 2 spark plug 


canted spark plug by means of molten 
jead. The float consists of an empty tin 
shoe polish box riveted to one end of a 
piece of 34 or 34 in. wide strap iron. The 
ther end of the strap iron is riveted to 
fone leaf of a small hinge, and the other 
leaf of the hinge is soldered to the spark 
plug. The valve stem is screwed out 
About 24 in, and the strap iron is bent s0 
that when the water falls below a certain 
level the valve will open. | 

‘A similar type of valve may be used 
for automatically filing a vapor pan in a 
hhot air furmace and other similar pur- 
poses =R. J. SrerHENs, 


Avousr, 1981 
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A SIMPLE SHORT WAVE CONVERTER 
(Continued from page 69, 


have checked each wire against the diagrams 
at least three: times, 

‘After you are sure that the wiring is right 
and that all connections are solid, you are 
ready to put the converter unit into opera 
ton, First plug a type 224 screen rid tube 
in socket HT and another in socket G. Tt is 
absolutely necessary to use high grade tubes 
in good condition. If you use a low grade 
tube or a partly exhausted one in either socket 
the set will not operate at all, Place a high 
grade type 237 tube in socket F, Here, too, 

sood one is necessary because a poor tube 
‘will not allow a sufficient low of current and 
the resulting low B voltages will not operate 
the sereen grid tubes, 

“The next step Is to disconnect the antenna 
wire (rom your broadcast set and. attach 
it to the binding post marked “antenna” 


fon the converter unit, 


‘Then run a wire 


Leave the ground 
wire connected to the ground binding post of 
the broadcast receiver. Do not. use any 
‘round connection on the converter unit 
‘Now plz the electric light cord trom the 


converter Into any convenient socket and 
turn ‘on switch F- Ako turn on the current 
to the broadcast set. ‘The tubes should besin 
to glow. Allow them a minute to arrive at 
‘operating temperature and then slowly tum 
the dial on condenser D. A vernier dial of 
any good type is desirable, as the tuning is 
‘quite sharp. 

‘As you turn the dial with switch U in the 
{2258 Postion, you should fear a number of 
ttle chirping noises at. various points on the 
dal ‘As the dt lowly moves ath one of 
{bese chirps starts at a very high pitch which 
becomes lower and lower and then starts to 
ko up and out again. Wherever you hear such 
2 noise a station is coming in, and 


You will be able to find’ spot right in the 
middle of the chirp where the whistle disap: 
ears and a station will be heard. 

If you do not hear any chirps or whistles 
it is proof that the tube in socket G is not 


cscillating, either because it is a. poor tube, 
because there is some wrong connection, 
because the coil C is connected the wrong 
way, First try interchanging the tubes in 
sockets Hand G, and if this does not produce 
ies reverse ihe consetions te ‘al 

try reversing the plug in the light socket. 

You should be 


the point where there is 
ties pele tren 

switch Ui to the open position, 
al of the tron cil Bart in se and 
the “converter will tune from 6 to 138 
ineters When switch {in the closed 
tion, «portion of col 8 is short-cretted ad 
tins! put out of comminion. ‘The receiver 
then fines the waves from 20 to 68 


HOW TO SPOT IGNITION TROUBLE 


(Continned fr 


it kind of a new-fangled trouble is 
that?” Colonel Matrold asked. 

“Just what, you said a moment ago, 
Gus replied, “it's like soldiers out of step. 
In nearly all of these eight-cylinder_ jobs, 
the timer is made so that one set of co 
tact points fires half the cylinders and 
another set fires the other ‘half. That's 
necessary, because, with a high-speed eiht, 
itd be mighty hard to. make one set of 
points work fast enough and still get sufi 
ent current through the coil for a fat 
Spark." Point is, that if one set of contact 
points is out of time with the other, halt 
the eters will eta Hate spark ad they 
loaf cn the jol 

"You'll find that one set of contact points 
fs fixed s0 you can only adjust the amount 
of the break, The other set is mounted 
fon it plate so the whole business cam be 
moved. Each breaker” arm produces the 
spark in four of the cylinders. “After you've 
Set the fixed arm so it opens the right 
amount, the next job is to move the plate 
holding the other one til it breaks the same.” 

“How do you tell when you have it 
right?” Colonel Marrold asked. 

"I was coming to that,” said Gus. “There 
are a lot of ways. ‘The simplest T know of 
for the fellow who does his own work is 
to open up the window that lets you see the 
timing marks on the Bywheel. ‘Then you 
take’a long piece of spark plug cable and 
hhook it on to the high tension cable from 
the spark coil that ordinarily sticks into the 
center hole of the disteibutor head. Bare a 


pose 70) 


quarter of an inch or so of the cable and 
Hold the end close to the metal right beside 
the openine to the flywheel, 


“LJAYE somebody turn the motor over 

slow ‘with the ignition turned "on 
‘With the spark jumping right beside the 
inspection hole, it's a cinch to sce whether 
the spark jumps as the timing mark on the 
ywheel comes under the pointer. It i's 


for half the cylinders, move the breaker 
‘arm plate till you get it right.” 


Gus maintained. “An cight- 
cylinder motor is simpler in some ways than 
a six because it is after all, only two fout- 
Glinder motors made into'one. The iani- 


in, the motor would stil run on four 
ylinders. “Many of the eights really use 
two carburetors—one for each et of four 


cylinders. It looks ike one carburetor 
because there's only one float bowl, but there 
are two ‘chambers and two. needle 


Valves that have to be adjusted separately.” 
“How is the best way to do that?” asked 
Celpncl Marrod 
smiled. “Easiest way I know of is to 
cut ut ball the 


can do that either by disconnecting one of 
the coil leads when there are two, or by 


wedging open one set of breaker pointe with | 


a bit of thick cardboard.” 


LEARN 
A PROFESSION 


Not Merely a “TRADE” 
in Radio and Television 


You'll enjoy learning the Profes- 
sion of Radio and Television at 
the Chicago Radio Institute, just 
as hundreds of other ambitious 
young men have done, who are 
‘now holding responsible positions 
paying them big salaries. 
Here are a few important reasons 
why you should attend the Chi- 
cago Radio Institute: 
‘You go to school in Chicago. 
Highly specialized instruc- 
tors whom you'll appreciate 
working with. 
Personal contact with students 
and instructors for develop- 
ing both theory and practice. 
Newest type of modern equip- 
‘ment and private apparatus 
kit. 
Reasonable living quarters 
arranged to suit convenience 
of student. 
Personally inscribed diploma 
issued upon completion of 
course. 
You cannot qualify asa “pro- 
fessionally trained radio man" 
unless you learn by specialized 
instruction, so thoroughly taught 
at the Chicago Radio Institute, 


THE CHICAGO RADIO INSTITUTE 


Please mail me 
newly designed 
catalog on Spe- 
cialized Radio 
Courses taught 
at Chicago Ra- 
dio Institute. 


NAME. 


ADDRESS... 


a2 


NATIONAL 
Opens Its Doors To You! 


ro 
Picken co 
bec ig 
"Railroad Fae Allowed for 
inived Time 
Eeyore vet comige,Cionia 
i eat raliond fare toes 
Ee a a Se 
REAL Big Pay Jobs Await You! ~ 
Repl, bam om ens Sod 


Rathoridhiocsana moe 
‘working o gis wold i 


ane on 
Don't Worry About Enough Money! 
Baton j 


1 you ate short of money, we help you 


0% 
Senos 
ies a Last oe 
‘Write Today about the Greatest 
Sie Hvar Nadel 


oe osree ee 


NATIONAL ELECTRICAL SCHOOL 
Dept, 87-D, 4006 Figueroa St. 
‘Los Angeles, California 
“Seulneynut om ng Bx pose 
wap hor a ae pc 


io 
—_————— 


POPULAR SCIENCE MONTHLY 


REAL DETECTIVES BEAT HOLMES 
(Continued from page 15) 


‘microscopic bits of matter are always scrut- 
ized carefully by. the trained hunter of 
criminals. In one instance, the dust on a 
ir of shoes ‘was examined steadily. tor 
Fifteen hours in a laboratory. The evidence 
obtained resulted in a conviction. 
the West, a few years ago, the famous 
D'Autremont "train robbery. was solved 
‘through dust found in the pockets of a pair 
of overalls discarded ‘by the ecing bandit 
‘The dust was from a. peculiar-colored sl 
‘and indicated to railway’ detectives that the 
robber had come {rom a certain small area 
jn a particular locality 


N FRANCE, Edmund Locard, the famous 
Scicatifc detective of Lyon, has catalonued 
hbundreds of common dusts and. worked out 
rapid tests to identify them. Similar to this 
‘alalogue ‘of powdered particles is an atlas 
Sf bers published for the benefit of detec 
tives in 1920 by an Enatish doctor. It records 
the characteristics of plant and animal bairs 
which, ot infrequently, play an important 
part in detective work. "What a 
‘cximination of such bits of matter 
to-am expert eye was dramatically 
in the quick solution of a bombing ease in 


Berkeley, Calif 

Four sticks of dynamite, tied together 
with @ cotton” twine, had been found 
beside ‘a Bouse in the suburbs. “The unex 
ploded bomb was broueht to the Berkeley 


headquarters and turned over to Dr. Albert 
Schneider, director of the police laboratory. 

Removing the cotton string, he placed it 
fin a container of clear water and shook it 
Violently. Later, he poured off the liquid 
And examined the resdue with a powerful 
tmleroscope. AS a result of this examination 
he was able to 


Fanning stream of water, pine trees, several 
varieties of shrubs, black and white rabbits, 
bay horse, a Tight cream-colored cow, and 
Rhode Island’ Red chickens! Incredible as 
ft seems, this apparently aplastic statement 
‘wag later proved correct in every detail! 

‘New apparatus and. improved. technique 
fare constantly Increasing the uncanny skill 
‘of such scientibc bloodhounds of the law 
Some of the recent aids that have been 
developed to speed up the work of trailing 
criminals are: folding compound microscopes 
or wie in the field; portable arc lights pro. 
‘ding illumination for hunting tiny clues at 
fight; “pill box” cameras occupying little 
Space’ and taking clear pictures on minute 
Hibbons of film; electrically-operated tear- 
fea guns; and radio police cars, cruising the 
Street, ready to dash at fireenzine speed 19 
the scene of a crime when an aerial message 
{s Mashed from headquarters 

Predictions for the future are that delicate 
Jastruments. detecting lies by changes. in 
bbreatbing. blood pressure, and body electrice 
ity. will replace the "third degree” and. that 
a “walking and talking rogue's sally” of 
Sound movie fas will replace the picture 
files of the present 


1 rare plastic substance 
hhag recently, been, put 
to work helping detectives. It records: in 
permanent form such Mccting evidence as 
Bneerpeints-in couch, teeth marks in fruit, 
and footprints at the sceae of a crime. This 
colloidal mixture has. just been introduced 
Into America by the Scientific Crime Detec- 
tion Laboratory, where a special moulage 
room has been establsbed in charge of an 
‘During the last year, rays of invisible light, 
such as the ultra-violet and the “black Tht” 
(of the infra-red, have helped solve an increas- 
number of crimes, Ultraviolet rays 


will detect almost instantly counterfeit bill, 
Spurious gems, erasures in forged checks, and 
dliferences in dusts that appear alike 

Most substances, when struck” by’ these 
mysterious rays, glove, or fluoresce, with a 
distinctive color. “It is due to this fact that 
Several murder mysteries have been solved 
in spectacular fashion, The most celebrated 
ff these victories for sltra-violet light. was 
in the strange case of “the man with the 
aspirin hair." 

‘On the outskirts of Paris, France, the body 
of a woman who tad been brutally: mvar- 
dered ‘was found by the police. The onl 
clue to the identity of her Slayer was a srmall 
piece of hair which bad caught under one 
finger nail as she grappled with her assailant 
When this hair was placed under an ultra 
Violet light, strange thing happened. Tt 
Seemed to burst into. purplish fire, glowing 
with the exact shade peculiar’ to asprin, 


IN TRACING the history of the woman, the 

police had picked up three suspects who 
‘might have hat a motive for the killing, A 
hale from ‘the head of each was brought to 
the laboratory and exposed to the ultra- 
violet rays. Two remained dull but the 
third, from the ead of a man who. took 
aspirin regularly in such quantities that it 
was fiven off by the scalp pores into. the 
hair, ‘burst into’ the purple, teltale- sheen 
which marked him as the murderer 

A knowledge of metals, and the thousand 
and one alloys in cammmon use, is frequently 
an ace card in the hands of the real-life 
Sherlock Holmes of today, 

‘An unusual case of this sort occurred not 
Jong ago in Wisconsin, A farmer who owned 
a large. cornfield bordering a railroad sued 
the transportation company for thousands of 
dollars, claiming his herd of blooded cattle 
hhad been ‘killed. throush carelessness of the 
section crew. He maintained that the worke 
men, in laying new rails, had thrown the 
connecting. wites they removed from the old 
fones over the fence into his cornfield, These 
‘wires, he said, got into the corn shocks and 
Were cut into fine pieces in the feed choppers 
As a result of eating the Ht pleces of metal, 
his ‘complaint read, his whole herd dled 


ASCIENTIFIC detective was, called by 
the defendants. He analyzed the stom= 
ach content of several of the dead animals 
and found the bits of wire, just as the farmer 
had reported, “He next took several to his 
laboratory and measured them. They were 
exactly the same diameter as those used on 
the rails. "But, when he made a metal 
‘examination of ‘the death-bringing bit 
fof the ‘standardized. metal in. the railroad 
connections, he found that, although they 
looked alike, they were of entirely diferent 
compositio 1e farmer” had purchased 
wire of the exnet diameter of the rail com- 
‘ections, cut it up and fed it to his aniinals 
inva plot to mulet the company 

Jn this ease, as in a host of others that 
will be reported in the succeeding articles of 
this serie, the detective with the trained 
scientific mind played the stellar role, 

Such men begin where the ordinary’ officer 
leaves off. Working slowly, painstakingly, 
utiliring every branch of scence at hand, 
these modern man-hunters are. atriving at 
astonishing solutions in batting crimes, ‘Theit 
work is analytical, methodical 
results are amazing, magical. 


WH ACH, for the met intaiment of 
his vivid teries, "Learn of the amas- 
ing feats of modern crime detection in sohick 
Iams blood i the only clue. Ser Porvtar, 
Serexce Moxtiy for September onsale 
August frat 
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NIGHT FLYERS HURDLE 
THE ROCKIES 


‘Continued from pase 


weighing 15,000 pounds when loaded, down 
ina comparatively stall field. T recall test- 
flying the first of our eighteen-pastenger 
ships. At Cheyenne, from a eld 6,200 feet 
above sea level, 1 took the ship off with a 
44000-pound load after a run of 

By using the brakes, it could be stopped in 
4 shorter distance. Normally the eighty-foot 
Wings lift the plane after a run of less than 


ips never start out until expert 
mechanics have checked every moving 
part and examined them inside and out to 
fssure themselves everything is perfect. The 
inspection sheet is more than a scrap of paper, 
for it assures the pilot that his ship and its 
engines are ready for eleven hours of steady 
flying over the 1,032 miles from Oakland to 
Cheyenne, Three times during that run, the 

lane lifts its Joad from sea level to. 10,600 
ject 

“The planes withstand the rigors of cold 

wind even better than the pilots. I 
leave the eastbound section at Reno after a 
flight of only 200 miles, but the plane con 
tinues on another nine hours to ‘Cheyenne 
Mountain flying may’ tire the pilots, but it 
does not slow down these flying patlor cars 
in"thele dashes across the states. While T 
rest at Reno awaiting the westbound section 
for my midnight return over the Hump, my 
ship roar on through the night another 80 
tiles with other pilots at the 

‘Undoubtedly the "Sacrament 
covers the toughest stretch In the world t 
be flown on schedule, Yet air mail planes 
have been crossing. i€ for eleven years and 
no pilot has been seriously” injured. Not & 
passenger has sulfered from a forced landing 

‘Why Is this night ying safe? "At the out 
fet pasaengers were not carried during the 
fight runs. Not until the airway was list 
And the weather reporting service and radi 
Communication were established did we 
Be Unto the daeknes with passenaes 
Row, not only are we guided by Voices that 
come through radiophones Into our ears, but 
tach ship carries searchlights and fares that 
enable it to find a landing place 

Each ight as one of the big planes moves 
out from the Toading platform at: Oakland, 
the landing fights cast ‘hele combined alt 
rallion-candlepower beams down the feld to 
light''up the runway. As they” descend on 
regular fields between 
az the searchlishts. are 
ready to illuminate the fel. 

‘Three years ago not even the most opt 
mistic pilots dreamed we ever would. By 
heated planes. “Now bot air from the engines 
is carried through exhaust pipes to both the 

‘and passengers’ cabins, — Sisty-t60 
{leetric lights illuminate the passenger cabin 
the wing tips, and the tall 


HHILE the passengers doze, the chief 
pilot listens’ to. weather advices “and 
counts the mingtes until he's due on the air 
for his report, ‘Three times an hour in fair 
weather and every ten minutes if a storm 
threatens, T throw a switeh and, epeaking 
into the microphone strapped to my helmet 
report our position and say. that all's well 
With a tiny fountain-pen fashlight I com- 
pare two wrist ‘watches to make sure Til 
fall in on ‘the dot, for T have been taken 
to task for reporting thirty seconds too early 
T watch the three engines to keep them 
synchronized. T watch oll pressures. T check 
Gur positions to make sure we're running on 
time, Then, out of the blackness ahead, the 
lights of Reno appear as tiny dots on a 
ck canvas, We slide down to a landing 
fere over the Hump, 


ROLL THE 
DOLLARS IN 


INVENTORS | 


Vrite us today about your invention 
We render opinions, analyze, prepare 
and present meritorious inventions and 
ideas to interested manufacturers and 
capitalists, and negotiate sale ot license 
Sgreements. An eflective economical, 
nation-wide service 

Details furnished ‘without obligation 


Research 


‘Chamber of Commerce Bie 
NOTE: Ioguiie nvied from captalinte 
jaa for ‘patents not solicited: 


ELECTRICI TY 
eur Servant 


now World's 


Eerecer 


ian ald spel cber oe mace ostiows Se 
(AMERICAN SEMOOL, Dept. £48 
‘orenet Avenue and 38th Street Cheng Miia 


A. definite program for getting ahead 
financially will be found on 
page four of this issue. 


= 
fearnAviATION 


WHERE LINDBERGH LEARNED! 


World's Best 
Known Aviation 
Schoo! 


‘The remarkable successes of Lincoln grad- 
wuates have made ‘this the Weeld's best 
aviation school. Kono Wn 
throughout the aviation industry” as ‘the 
school that produces the best trained. me 
chanics and, nto the far ends 
of the eurth as the school that trains. young 
men to get the best jobs! “Lindy” learned 
Lincoln. "You, too, train here for a 
00d pay postion! 

Complete, thorough courses In fly- 
Ing, mechantes, welding, radio. Estcr- 
sive. facilities and seasoned government 
Hicensedl” instructors. “enable us to. give 
superior training. $280,000 worth of build~ 
ings and equipment, $100,000 airport, You 
learn. on four distin types of planes 
Mechanics’ School connected. with large t= 
erat" factory, practical instruction with 
factory stand ‘and Flying 
Schoot government approved. Kei 
sonable ition. Part time employment. to 
help pay room and board while in training, 
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POPULAR SCIENCE MONTHLY 


Do Sharks Really Bite Human Beings? 


anything but what her were, but no men 
tion of them appeared. in thé local pa 
Streity, im cotmanunities along the Carib: 
hhean, ‘the Gull, and that portion of the 
Atlantic where ‘dangerous fh are found, 
there is litle disposioon on the part of the 
press to publicize events that might pre 
fice possible visitors. It ly not dificult, ho’ 


irom pase 17. 


jaws rimmed with smaller, needle-pointed 
ticth, Basicer” The shark scrapes a jase 
‘wound; the barracoda neatly cleaves. 
"Avfew warictics of the fish, is true, co 
be defintely enmerated, these being the kind 
Known as "bottom feeders” who have either 
to feet at al, Hike the nurse ark oF teeth 


fever, to uncover apparently authentic cases 
of shark bite, 

Tels true that the barracoda—a slim, wit 
piscine torpedo—has been respossble I 
many injuries and deaths, Attracted by any 
moving object 1a the water, it specs to the 
attack, biting at anything, ot because [1s 
hungry, bat just for the ake of biting 


OWN around the Florida keys, where 

arracuda swarm, itis sometimes 
impossible for a fisherman to pull a whole 
fish into is boat. Drawn by. its strugsles, 
Darracuda chop it topless before it ex be 
‘brouaht to gall, 

‘Even when the sherman is pulling the 
‘head of his mutilated eatch overs, a barra~ 
‘cuda Will leap clear of the water im a savane 
tempt to that, oo, When, booked 
Biel, ne ila sty hte, and woe beth 
the inexperienced angler who neglects to cub 
Inim ‘to death before bringing bien aboard 

wo men, sing from a rowboat recent, 
pulled in’ ae, apparently exhausted barrac 
{ind forgot to tap Bim over the bead. The 
fest moment they took to the water, and 
eC the barracuda have the boat (9 bimsetf 

‘Ordinarily the shark is. somewhat m 
Tethargle than the barracuda. He is attra 
to his prey. by scent rather than by sight 
‘The eyes of the barracuda are 
een-sighted, Those of the shark 
tively small and thelr vision is poor 
{ie wor the harracuss i by. far the faster 
swimmer, his speed having been variously 
timated at feom twenty-five to. seventy 
mien an Wour, as against’ the shark's elaht 
to nine, 

Sloe no one, to my knowledze, has ever 
‘been in @ postion to hold a stop watch on 
the respective perfarmiances of either fish 
ver a measured course, the speed of which 
tach fs capable is wholly a matter of co 
Jecture, —Ttwould ‘seem reasomable to. sup- 
fos, however, that the Ino fact that the 
harraciula is fast an attracted by anything 
that makes a swirl in the water has led t 
the supposition that he is, more danzerous 
to swimmers than the shark 

‘One factor that would appear to enhance 
the dificulty. of identifying. the miscreants 
in puch eases is that the victims of predatory 
fiah seldom see thelr asailints clearly. 


ATURALLY, when a man has heen bit 
ten, his fest Uhousht is to got fo shore 
Fie dct not look. ae what has ticked 
him. "Tr it to have been a shark, 
he talght have esusht a slimpse beforeband 
af sows fn cutting throsch, the wate. 
But thoush the dangerous types of 
are surface swimmers, they do not invariably 
Stay on the surface. If the attacker were a 
barractela, which has no Tare dorsal fn, it 
Tasprobable that the swimmer would see 
it at all 
Neveribeless, though thei vietios may mot 
have ween thet, 1 said to be posible to 
tell, from an inspection of the wound, 
whether it was ioflicted by a shark or a bar~ 
Tacuda, The jaw formation apd deatal 
Equipment of the two fish beins utterly dis 
Similar, their bites are as unlike as those of 
a dog and a ‘woodchuck. With its seven 
tows of thin, flat, triangular, suw-edged 
teeth, the shark & 2'ripper, a tearer of esh 
‘The barracuda, with Ions, rasorsharp fanes 
peojecting from the roof of its mouth, and its 


| WAS MAN 
| 
| 


Monkey? | 


Recently discovered facts in | 
| 
SS | 


answer to this sensational 
aseyt are given. by “Dr. 


sue of POPULAR SCLENCE 
MONTHLY in his chrilling 
fenies on “Life—the Worlds 
Gres ystery” Foushould 
this 


| not miss 


; interesting 


foo small to do any damage, With these 
{epttons, however, al shark it smesned, 
Ste patel” manceatem, ‘The ‘concensus 
St pinion amore’ the authorities T have 
fauel with fr tat ahsstn that attack. sen 
[Probably dp so without actualy Knowing the 
ture of their gaarry 

‘Observe that Psy “probably.” The trath 
iat compared wih te mas of norma 
tion avaiable regarding the fives hat and 
sovcale peycholory of wiht animal there 
i 'Teatvey Mle dednitekowede Con: 
Cerning the equally will devise of the 
tkepe ‘Thus, Yor ezample, thowsh we kaos 
Betty ell eat Tom may do, unde gleen 
Enon, we cas tll mah aboct what 2 
star wil do. 

Hunters, tool, ani animal trainers 
ave had opportanitics to sy the Behan 
ior and characteristics of ns for many 
Yarn The motion. picture camera has 
ile alge part in making these researches 
pce: ty means of it, the animale have 

a stied in ther nstsral eavconment, 
Uconacoue of eine wader observation, 

‘Stbmarie photogeaniy. sim. 
inane Alay however, Hat extn 
foe aecleat theory ata tlacy by showing 
fine Wsbark doc not have to turn on fs 
tick nv order to bite," Eventi” nde 
water photography will expose still other 
Ciel impouiity ‘of cpg one Pat 
“ iy of Keeping ‘me part: 
SAV aoe ee ofa cae Sets 
fava natura ate 


GPRRES tary voracious anetis | Thee 
‘natural food consists of small fish such 
‘38 mult, luefsh, Kingfish, and jacks, Their 
presence or absence in any particular locality 
ES governed Iaracly by the presence or 
absence of food. ‘They trail the biz school 
that eri-crose the seus, harrvins them much 
af wolves harry “a panicstricken lock of 
sheep. One of their peculiarities is that nor 
mally they donot attack healthy, vigorons 
Bch, Ti they did they would long’ azo have 
cleaned out the oceans. 

‘Qoe cam sometimes see sharks gliding laily 
long, sight in the midst of a school of mallet, 


say, apnarently ignoring them, Actually they 
fare’ an the lookout for stragglers. Sharks 
have an amazing, mysterious sense that 


and if 


fbe can tell, by the way i swims, hat some- 
thing's the matter with it. Smiaier fish seem 
to Know that sharks ean sce very clearly at 
any distance, and for Ghat reason, when pur 
Sued, ‘swim’ in sharp zigzass,” constantly 
changing their courses 


HE smell and taste of hilod rouse sharks 
to a high patel of ferocity. One minute 


you may see them loaiing along among a 
School of ‘mullet in ‘seeming nonchalance, 
andthe. pext instant they are enacting a 

One: shark 


ene of indescribable carnage 
‘will have batten "a small 


Ze cman, BY 
itne within reach. At such times, when the 
Water Te whigped to a rimson froth and the 
Sr just above listens withthe bodie of the 
Dpurmed, leaping clear inthe frantic fort 
To escape, battles rival among the sharks 
themselves area common oectrents, 
fre always scott of” smaller 

it lah be that sharks would 
‘sen. Rut these schools come 
d'ko, kept ever on the move, not only by 
ihe meceity of sosking els own oor, but 
ty’ Bows of ‘enemies Deprived of thet 
atura sustenance, sharks wil ext anything 
they ean tet 

‘Frey ollw shige for the warbaee, enter 
harbors, and rk at iver moths an Inte 
for such fh or ater fare as may be brought 
town by eurrent or ebblie tie, They te fs 
tral cloe ia mons the brates, (oF radon 
ah iat may ‘come along, disparting, Chem 
selves in the surl Te is these tray Winery 
fnaverieks, winn ior one reason or” another 
itnve become separated from the ack, thal 
Ate blamed Tor attacks om swimmers, 

Helore comine to Florida, Thad een Ned 
to believe that dangerous tah do not come 
lng for fe bine tach. "The at 
"that in parsut of 00d, they” frequent 
breach themuelven, “Captain Heth Hiscock, 
fw retired, who hay fahed se wa 
tnamy" years told. mee. hatl-scrnsharke 
teach themesives by the score, “In anwer 
{my question as to "which he conuldered 
faore dangerous, the shark of the reac 
tye "nominated the shark. So cil Captat 
Ferman ‘Gray, whose experience fahise 
tropical waters covers twenty-five years. 


SHARKS and barracuda are pot the only 
‘had news to he encountered a southern 
seas, There ae also the sting rays and the 
moray eels and the Spanish men-o'-war, the 
fatter being the 

msthotozy. 


“htamsbered nautilus of 
a beautiful purple and cobalt 
contact with whi produces 


‘med with x barbed bony 
lane near the root of #8 tail and, being a 
skmy “beast, infliets a highly” poisonous 
‘wound, “The moray eel ives im holes in the 
rocks, “Tt i a powerful, brute, ‘sometimes 
attaining a lenath of six feet, and a big one 
is easily capable of severing a man's wrist 
‘or ankle, “When hooked and landed moray, 
unless thoroughly clubbed, are bad medicine 
for they will tey to sink their teeth in every 
thing “in "sh Thoueh bath ean “init 
seriaus wounds, however, neither the sting 
ras: or the moray B-iy to molest a than 
unless he molests i rst 
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BUYING THE PARTS FOR 
A TELEVISION RECEIVER 


(Continued from page 46) 
self-synchronizing devices. “I can either get 
a variable speed motor and use a sell-syn~ 
chronizer or adjust it to synchronous speed 
‘with my thumb, oF use a synchronous motor 
And just receive those stations that are run= 
ring on the same power, line that supplies 
the power for my motor” 

“Ves, but as far as the price is concerned 
there i lle choice, The’ motor in ether 
case, not figuring the price of the synchron- 
izer, will be about $13. Ti suggest that you 
buy! a variable speed motor and synchro- 
nize it in the beginning by the thumb method 
you speak of. Then, if you feel that the 
Tesulls make it worth while to spend more, 
you can build a self-synchronizer.” 


T°O COMPLETE the scanning mechanism 
Til need a heostar and a neon lamp,” 1 
said. “How much do they cost?” 

“The rheostat shoulda’ cost over $+ and 
eon lamps are from about §2.50\up, depend 
ing on the size of the plate.” 

hats ie ae othe ate om the 
eon lamp got to do with the reception 
images?” T asked. 

“A whole ot” laughed the clerk. “The 
size of the plate in the tube determines the 
theoretical size of the image you receive. It 
ott ave a one inch square plate the lanzest 
image that you will be able to receive with- 
‘OuE the use of lenses will be one inch square, 
‘The size of the plate Ukewise limits the 
Bitch ofthe spiral along which the holes are 

ated on your disk.” 

1 was learning thins every minute, “What 
size lamp would you suggest?” 

“Most of the sets on the market," he told 
me, “are using a one and one half inch plate 
neon lamp, You cin buy a, good grade of 
Jnmp that sie for about 4" 

‘Then, as T figure it,” I said, “the sca 
ning _méchanism, without a synchronizer, 

I cost unassembled about $28." 


“ODF COURSE,” the clerk reminded me, if 


‘you want to enlarge that image, as 
they do on most of the commercial sets, it 
‘will cost you from 83 to $8 for an enlarging 


dens giving you a total of 

“nother words” L sad, “the entice set— 
amplifier, reclver, and scanning ‘mechanism 
“ught io cost not more than $50" 

es, i you have the tubes you need for 
the amplifier, recter, and detector. If you 
haven't i will cost You about $7 more for 
those. Of course, I have only figured the 
Dries roughly. Tt may" be that. when. you 
Actually go to buy the parts, you'll nd that 
the total may be less. Remember, 1, that 
these prices are for ew. parts” 

So that night as T walked home T was 
loaded down with bundles of every sige and 
shape. The bundles contained the following 
‘one resistance coupled amplier, one blank 
Scanning dick, tubes for the ampliier and 
Aletector, pars for one short wave receiver 
With detector unity one "neon lamp, one 
‘otor, anda few fctemories such ae cons 
fect “Tues wire. and. solder. While 
Yrasn't sure that Thad all the parte T needed 
Tor my. set T knew that did ave all the 
esentlals and there was nothing to stop me 
from going downtown asain to the radio 
stores to buy aay small parte chat T lacked 

‘Now I'm all st to build my Gist tle- 
vision receiver, and TH let you know how T 
set along. 


[NTHE Home Workshop Department nest 
month, George Waltz will tell ‘you how 
hie “went’ abeut drilling the holed im the 
scanning disk. If you scant to get ix om this 
ew and interesting feld follow along with 
hkim and progress as'he does. 
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RADIO 
made easy to learn 


AT HOME 


ADIO is a fascinating pro- 

fession. Now you can become 
‘an expert in any one of its twenty 
different branches, Simply by 
studying in your spare time at home 
oratany of the fourresidentschools 
operated by RCA Institutes, Inc. 
It is not hard to study radio the 
way it’s taught by RCA Institutes. 
You learn radio by actual experi- 
ence on the latest type of radio 
equipment, And you need not give 
up the position you now hold. You 
can study an hour a day or any 
number of hours a day, at home in 
your spare time. 


‘The RCA Institutes’ Home Labora- 


tory Training Course teaches you in | 


a most thorough manner. You 
learn about servicing, operating, 
radio telephony and telegraphy. 
also instruction in sound motion 
picture installation, maintenance 
and repairs. And you receive at no 
additional cost the complete RCA 
Institutes’ home laboratory equip- 
ment, a modern outlay of apparatus 
furnished to every student, ena- 
bling you to easily solve radio 
problems. 


Send for our FREE BOOK Today! 


RCA INSTITUTES, Ine 
Fea ieenures ia. 
Dept 504 

Beviek Se, New York 8.2, 


POPULAR SCIENCE MONTHLY 


was falling in quantity, or looked as though 
precipitation from it was imminent. Now 
‘we are told that the term means only an 


0 
unimportant little ragamufin of a cloud the 
sailor calls scud. 

eT, 01 We felt as certain s one could 

be about anything that the Rood and appro- 
| priate term, cumulo-nimbus, had come to 

Stay and meant a cumulus (woalpack or 
bbeaped-up) cloud from which rain was falling, 

in which thunder and lightaing nearly 

always occur. We now are asked to restrict 
this mame to the cumulus cloud whose top 
has been, of is in the process of being, dra 
cut into a thin, Abrous sheet. 


Attach thi in agit of the fact tat 
‘olten & thunderstorm cloud, a curl 
hnimbus as heretofore called, may: give much 
fain and yet produce no fibrous sheet above 
eae ail Te abo trae that occasionally 
cumulus cloud ‘may’ produce ‘mo rain but 
‘arry its high sheet of Sbrous cloud. 

Te would be well, however, for the aviator 
to remember that, ia middle tatitudes, a 
cumulus cloud that is developing a high 
Fibrous sheet i quite Uikely giving rain below, 
with thunder and Tightning, and that the 
‘country under a cumulus cloud that has not 
bern te develop the rows set Is apt to 
entree from rain. 


‘This term weed to mean just what it says— 
a high fat cloud” Now we are asked to use 


this term only. when portions of the cloud 
how some. Abrous structure 

‘The eirro-cumulus cloud is a variety that 
many of us will int that we know when 
wwe see, This cloud form simply a fed of 
many ttle Balle apd ripples; we all iC a 
tnackerel sky if the clouds are in orderly 
rows, and a curdle sky if they are numerous 
‘and without order, These clouds are igh 
And too thin to hide the sun. 

"Again, cur committee says that this thig 
that fea cirro-cumulus coud must not be 
called cirro-curmulus unless it has been seen 
tb be formed from a citrus cloud oF ciero- 
Ntratua that is, trom a thick or relatively 
ene cloud of Bbrous form. 

From this it may he seem that not all mis- 
understanding of weather terms comes from 
the Thyman alnne,. Among weather men 
themselves, much misunderstanding bas ite 
| origin 

Another weather word that everyone uses 
rost freely” ie humidity. Probably this is 


the most varuely used of all weather terms, 
‘Most of us realize that water is somehow of 


et in the sense that our bands become wet 
‘when we wash them, 


ERHAPS we can run the trouble down 
this way: Water can and docs exist in 
the gaicous state as well as in the Bquid 
and Solid states, Furthermore, the amot 
‘of water that can occupy a given space. 
| the form of a eas rapidly increes with 

Increase of temperature. That is why, on 

hot davs, we tell ourselves, “Tt isnt’ the 
heat so rauch as the bumidity.” 

“The expression humidity of the air, or 
‘humidity, for short, can mean any one of at 
least three different. things. If you mean 
| the amount of weieht of water in the air 

per unt volume, you must my absolute 


CAN YOU TELL FOG FROM HAZE? 
| (Continued from pase 39) 


humidity. If, however, as is more often the 
case, you mean the ratio of the amount of 
water vapor actually present per unit volume 
to the greatest amount that could exist in 
the same volume at the same temperature, 
ti necessary to say relative humidity. 
Finally, we sometimes mean, when we say 
7 the weight of the water vapor 
er unit weit of the moist ar 
‘ase the proper expression is specific humid~ 
fey. ‘The term hurmidity, when qualihed in 
any one of the above three ways, hes a 
definite and useful meaning. 


WET de, ean when we, speak of 
{air weather? Certainly this term 
should be dearly understood, but not only 
ddormany persons not understand i, but sem 
inclined to retuse to learn its meaning, “We 
may" eat vaque terme as we 

imerely taking about the weathes 
few terse sentences of tbe forecater. cer: 
{alnly should be cleasly and correctly under- 
Mood by all who read or bear them, 

"These sentences, indeed, are clearly under- 
stood, for they "are 
ihue dogortunately they’ are not alway cor 
rectly understood. ‘The chief contusion ase 
from the forecasters wee of the word far 

“The trouble here comes from the fact that 
he Yovecster and his nuence Haye entre 
Aliferent‘deinitions for™ this: simple word. 
‘The forecaster always means 0 rainy 10 Us 
it aiways means fir sie. 

Hail'and’sicet give ti much cause for 
misunderstanding | 

‘According 1 rth usage, and the 
tom of many’ ia Ameriay set fsa tniature 
Strain and. sows They ‘call the omen 
{alndrops hal, ‘or wiater hal, The ralway 
opine? retics ‘the. name” sleet (0. the 
Smoothish ‘cout of fee which sometimes form 
om. wireh, atch rails and other exposed 
ebjects. "Tit sect. i called laze ‘bythe 
Weather Bureasy and. (the character 
Teature of an ie storm, 

Farming i another profesion that has led 
to: many ‘weather word. mudi. OF the 
‘Gnacis” that have come from. agriculture 
the one shat has caused the most contusion 
Ie'the practice of moon-farming of planting 
things that trait above the round in the 
Hie of the. moon. and tubers that grow 
tader the soil inthe dark of the moon 

‘The farmer, wedded to thi metho of 
sine about bis busines, rust. Gat decide 
{EAE is the Usht of the moon, and ‘whats 
the ark 


GME ey the dark of the moon iy that 
Diet time when the moon i not agen at 
ail owing (0,jts nearness to the sun, and light 
‘of the moon the three or four day’ centered 
‘around full moon. Others, while agreeing 
‘ith this definition of dark, will insist that 
all the rest of the time is lisht of the moon, 
Suil others, with equal assurance, will insist 
UOat the time the moon ie waxing that is, 
the time of the first and second quarters, i 
Tight of the moon, and that the tine of its 
waning, the duration of the third and fourth 
‘quarters, is dark of the moon, Finally, there 
are many who recognize light of the moon 
to be all the days when the moon is above 
the ‘orizon. most ‘of the forepart of the 
night, and all the rest of the time dark of 
the moon, 

Here are three distinct and widely recos- 
nized definitions of dark of the moon, and 
four of iht of the oan. What, then cm 

‘poor macn-farmer do\ when up against 
Such conflicting definitions as these? Nobody 
knows, though it is quite certain, what he 
should do—forget the moon and plant when 
‘the ground is ready and the season right. 


z 
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‘WHY SOME BABIES ARE 
BORN WITH TAILS 
(Continued from pase 20, 


the young one, from birth, lines to_its 
mother's fur with its Mlle hands. The 
‘human baby ean support its weight by one 
Gr two hands for several minutes at a time. 
‘The ability to do this is, of course, no langer 
of any we to it, After one month, it di 
‘appears, and docs ‘not return ‘until’ several 
years later, It is obviously a. vestige. 

Mr, Mox: Speaking of babies, T have 
noticed that a baby’s feet are much more 
handlike than ours. ‘They seem to be ale 
miost able to grasp things. Is that a ves- 
tige, too 

‘Dx, Gurcory: Absolutely. It is a s 
vival of the handlike feet of the apes and 
the monkeys, Perhaps you have also ob: 
served that a baby's big toe can be moved 
farther away from the other toes than It 
can in the feet of adults, 
the same thing, “Like th 
itself by the hands, the bandlike feature of 
the baby's feet fades away, though some 
rmionths later, 


‘Mu, Mox! ‘The vestiges that, you have 
told "me about, with the exception of the 
tail remnant and the ear muscles, are on the 
outside of the museum. Are’ there any 
more in the inter 

‘Ghtcony 
fous is the appen 


appendix.” Tt is a continuation, usually ope 
‘oF two Inches Tong, of the pouchlike down 
ward ‘projection at the beginning—that i 
the lower part—of the large intestine 
‘Mx, Mox: What use is it? 
Dr. Guicony: It {s of no we to any. 
body, except the surgeons who are paid to 
Its Tost is a diferent matter 
wusands of people as a topic 


ut it ‘out 


‘Why does it cause s0 much 


JR. GREGORY: Becawe it is a blind 

ley. Matter that does not belong in it 
may fet into it, remain there, and cause in 
‘lammation 

‘Mow: What is it a remnant of? 

Guroory: The part of our large 
intestine, shaped like a tle Bag, to. which 
the appendix is attached, is called the cae 
‘cum. Originally, this was a large and fully 
developed portion of "the lower intestine 
In tome of our animal ancestors, especially 
the plintseating ones, it was an’ important 
‘organ that served them asa sort of second 
stomach. ‘The appendix was the finger 
like’ end’ piece of this organ. Tn the meat 
cating animals, the caecum’ ie small,” But 
‘many monkeys stil have it fully developed 
In tome kinds, itis of enormous size 


‘Mn. Mox: When did this second stom- 
ach disappear? 
Du. Gnecony: In the apes. They are 


responsible for our append troubles. In 
them, the organ is reduced to a point where 
the big, manlike apes have it in a form 
Similar’ 'to ours. Tn fact, the gorilla, the 
chimpanzee, and the orang-utan are the 
only mammals (outside of man) that have a 
true "wermiform appendix, "Now, all thee 
that T have told you ‘about are 
Among the curlostes in your museum: but 
fas T said, there are two hinds of “exhibits 
curiosities and antiques, 
‘Mr. Mox: Ts there any dif 
Dx, Guecory: » Decidedly. “A curiosity 
fs something, either new or oid, that excites 
Interest but it is of no particular use. The 
“horseless bugsy™ we talked about last 
month is an example. An antique, bowever, 
is an article which, though ancient, may be 
in daily use." A table may date from the 
(Continued on pase 11 
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time of Queen Elizabeth and still serve you 
Jn your dining room. The vestiges are the 
Curlouties in the Boman museum, — They 
are old and interesting, but mostly_useles 

Ms. Mox: | What are the antiques? 

De. Gexcogy: “All the other parts of 
your body. For instance, one of the most 
Important ‘and ‘oldest in “point of service” 
is your digestive tract 

Bik. Mok: How old is it? 

Da. Grscony: Literally it is as old as the 
hills, and much older than most hills; close 
to 3 half billion years, 

‘Ms, Mox: How did we get it? 


R. GREGORY: This fusy inner man of 

Yours, that is kept satisied only at 
treat trouble and expense, is an elaboration 
(Of the lining in, ellyfish, 

Mr. Mos: "Y'did not Know that a jelly- 
fish had any lining; much les that T inher 
ited it 

Dr. Gracony: You did not inherit it 
directiy. "We got our digestive system from 
3 long line of backbooed animals. leading 
ack to the earliest fishes, They doubtless 
had. a relatively simple digestive tract like 
that of your old friend, the shark. 

‘Ma. Mox: ‘Has a shirk the same kind of 
digestive system as aman? 

‘De. Grxooev: Basically, yes. All back. 
boned animmals—and the shark, you remem- 
ber, & one of the least changed survivors of 
the’ oldest ones—have the same main «vi 
sons. that we have: the mouth cavity, the 
throat, the gullet, the stomach, the small 
Intestine, and the iarge intestine.” The early 
fishes also had a liver, a. gall bladder, a 
pancreas, and a spleen." The easly digestive 
fract, consisting of throat, gullet, stomach, 
and ‘intestine, is called the primitive ut 
In. practically all” animals, "the digestive 
tract Is one” long tube, 
laces, like the stomach, and folded up in 

pm in others, like the intestine. In other 
words, it ia continuous, monsegmental 
Mewetire, 

‘Me. Mox: What came before that? 

De. Grecoey: We bave 100 back to 
fhe very early creat 
‘of the digestive systema, 
‘months ago (P.8.M., June 


31,p.19), the 
first living. things consisted of Single ‘ells 
They. divided. Then they formed ball-like 


colonics These balls were hollow inthe 
enter. Much later, the ball began to, sink 
{non one side, like a rubber ball with a 
dent in it. ‘This pushed-in portion was the 
bevlaning of the primitive gut. The jlly~ 
fishes and spongeike creatures are pushed.in, 
balls of this kind. The hollow in the center 
was surrounded by a double layer of cell, 
Te was from the inner layer that the real 
ot was later developed, 


Mx, Mok: Ab, here we have the old 
ining! 
‘Da. Gesooey: That’ it, Later, a. third 


Ihyer appeated between the two’ primary 
lasers. The spongelike creatures and jelly 
fishes sill have only to layers. The lance- 
Jet-—a small, eeblike forerunner of the Bihes, 
bout ene inch long, that & stil found on 
Sandy shores in several spots along the Atlan. 
tic and Paciie—is the eldest living creature 
with three layers, Ernst Haeckel, the 
Famous German roologist, who died in’ 1919, 
worked qut the theory that all creatures 
Bbove the grade of sponzes and jellyfishes, 
incloding you and me, are descendants of 
these ancient. pushed-in balls. So, if you 
Gone like the ies of having a” jellyfish 
among your ancestors, you have only him 
to blame. f 

‘Ms. Mox: How did the digestive system 
develop after that? 


De, Gavoony: ‘The wormlike creatures 
already hada full-edged digestive tract 
Have you ever taken a worm apart? 

Mr. Mok: No, of course not 

Da. Grecony: “That's pity, for a worm 
is a fascinating creature, If you bad, you 
‘would know that it has a mouth, horny 
Tittle jaws and teeth, and an intestine, beside 
‘many other interesting features. ‘This is 0 
true worm, the kind you ue for fish bait 
In the Batworms that live ip. the mud at 
the bottom of fresh-water ponds, the mouth 
is in the middie of the body, on the under- 
side. This is becuse it is ‘nothing but a 
lengthened and fattened jellyfish; the mouth 
is the entrance to the old primitive gut. All 
worms have glands that "seem to ‘perform 
the function of the liver in later anima's, 
So, you see, ‘we have bad” practically” the 
samme digestive system for the past four hun 
‘dred million years, more oF less, 

‘Mok: What of the lungs? 


 Gutoonv: “They are a relatively mod- 
ema fnvention—that is, compared to. the 
igestive tract, Some of our early relatives 
Doreathed ‘with’ their fet 

‘Ma Mox: What were they 

Dr. Gurcoxy: Twill come to them in a 
sminuie. The pri 
fot eed any” breathing “apparatus at all 
Because, as T told you in our fist talk, they 


took. the oxygen “Irom the. water dieetly 
through their usin wurface, juts the amoeba 
docs 10 Uhis day. Av they requited. only 
Small amount emery, thes needed, Very 
ite gen, an hi nem wu sat 
{0 supply le "In eveything above. at 
Frade, Including worms, you wil Rod var 
‘San devices (or increasing the ‘otyxen-ab- 
Sorbing suriace. The primitive backbonclss 
Sreatares have Hite bass. with folded idem 
Sometimes with tentacle prolongation 
Many diferent creatures have made breath: 
ing oreans out ‘of almost any" 
surace of thele bodies, simply 
it'out and ‘muliptying the blood” veel in 
{t 40 promote the exchange of es 
Mu"Mfon How about those foot-breath 


R, GREGORY: They were a kind of sea 
‘Worm, They had these little folded bags, 

‘They were 
Yiehly charged “with blood, and served -as 
fills.” The early fishes, however, used another 
fart of tei body for this purpose.” They 
eveloped pouches in the throat which 
became folded up into loops. These pouches, 
abundantly supplied with blood vessels, gave 
‘ise to the gills a8 you know them. 

‘Mn. Mok: When did the lungs ap 
Dx. Gxtcony: In the air-breathing 
‘They developed another pait of pouches in 
the throat, just behind the gills 
the beginnings of our lunes, 
kept the ails, too.” When the 
fishes strugeled out on to the land, the gills 
‘were 59 longer of use to them and eventu- 
ay’ diaypeared, while the Tangs developed 

‘Mor: 


ar? 


Me. 
Ds, Gereoxy 


Why? 


ls can operate only in 
water. Because they ean appropriate oxen 
bonly out of the water and not_out of the 
atmosphere, they dry up on land. For that 
reason, the lung-fshes today come up to 
the surface of the water to breathe 

Me. Mox: Are there still air-breathing 
fishes? 

Dr. Grecomy: Certainly, and they have 
‘woth Tungs and gills. There is one Kind in 
Australia, one in Africa, and one in South 
‘America.’ The African type is the most para- 
ddosieal fish you bave ever beard of—it may 

(Continued on pate 110) 
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drown! It dies if you keep it under water 
too long, because its gills have Become defi- 
dent. ‘These fishes not only have lungs, but 
Tege—that is to say, well-muscled paddles 
One of them, the South American, is a foot- 
breather, as you call it, 


Me. Mox: A fish that breathes with its 
feat 
‘Dx, Gasoov: In the words of Mr. Rip- 


ley “believe itor po) This ever fe 
‘The female lays her eggs in a nest at the 
bottom of the river. That job done, she 
swims away and is never seen again” So 
it is up to father to guard the nest against 
hungry enemies, 


IR. MOK: How can he when he is an 
air-breather and has to 0 up to the 
oxygen 

"That's just it, He cannot 
ere with his deficient ills, 
and his lungs are no good to him, So be 
makes. breathing-plumes out of his. hind 
Jegs—that is, the hind paddles. branch out 
into a kind ‘of plumelike sills that extract 
oxygen from the water, To come back to 
the lungs: ‘The early Tung, and even the 
perfected hung, consists of a bushlike system 
5f pockets, or buds. The essential purpose 
ff the branching is to increase the oxyen 
Absorbing. surface, 


‘Mx. Mo: Where did our blood come 
from? 
Dr. Gracony: From the sea. It is a 


rmuch greater antique than the Tans; every 
system. 
Blood come from 


Inthe primitive water 


Da, Grxoony: 
creatives, it was largely sea water. with a 


sprinkling of chemicals,” That Is believed to 
be the reason for the presence of salt in your 
blood, “Te contains nine tenths of one per 
cent of salts, and most of that is common 
Kitehen oF sea salt,” I, is_ very. important, 
because it enables, the blo 
dissolve proteins—that is 
tals we take out of such foods as meat and 
fggt—and build them into our tissues. When, 
the simplest animals first crawled out of the 
fea onto. the land, it is probable that they 
took with them, in their bodies, a bagful of 
Mn Mox: 


But what of red blood? 
Some of the lower types 
‘such as jellyfishes, sponges, 
fysters, and ‘clams, still have no fed blood. 
Te appeared first in the worms. The essen 
tial feature of the blood of backboned crea 
tures (Including the fishes) is that it has red 
corpuscles in the same sense as ours—that 
red cells that contain hemoglobin. That 
tum, contains oxide of iron that attracts 
oxygen and gives back carbon dioxide 


Mr. Mox! When did blood frst become 
warm? 
‘Dr. Grrcowy: There really is no such 


thing as cold blood. There cannot be. You 
fannot have red blood without oxidation 
land you cannot have exidation without some 
heat, no matter how litle. So, even. the 
blood ‘Of the fishes is, not entirely cold, as 
‘most people think it is. But warm blood, 
in the sense you mean, is the invention of 
the mammals, 

‘Mx. Mok: What makes it warm? 

Ds, Gurcory: In the mammals, the blood 
cells became much smaller in size but much 
larger in number and greater in eficiency 
For instance, in every cubic centimeter of 
blood-that "is, about one sixteenth of 
cubic inch—a" frog has from 280,000 to 
3,000,000 red blood cells, while a man bas 
from 4,000,000 to §,000,000, The more red 
blood cells, the more oxidation; and the more 
‘oxidation, the more heat. This is most prob- 


ably the reason why the body temperature 
ff the mammals (and alko of the birds) is 
‘0 much higher than that of the earlier erea- 
tures; for example, the reptiles. It ako 
accounts for the fact that they can regulate 
their body. temperature so” much better 
‘against variations outside, and against in- | 
ternal variations due to disease 

‘Ms, Mox: And the heart? 

Ds. Geacony: In the lower creatures, it 


began simply as amagnifed blood vessel, 
cart 


a big artery. But, mind, the pumping 
‘ple was invented long before the 


tures—those pushed-in balls 


They pukate | 
with the outer layer of the entire body. | 
Next time you are at the seaside, take a 
good look at a jellyfish, and you’ will sce 


that it contracts on’ this principle. “In the 
worms, “the primitive heart still is an 
enlarged blood vessel. The true heart 
appeared fit in the fishes hundreds of mil 
hons of years ago. 


‘Mx, Mox: Has it changed much since 
then? 

Dr. Gaucony: Not in peinciple, From the 
time of the air-breathing fishes, i has become 


‘a more and more elaborate picce of machin- 
fry, Except in minor details, we have the 


‘of the emotions, It is Bothing 
It is 2 blood. purm 

MOK: Do the muscles also belong, 

among the antiques? 


R. GREGORY: They certainly do, 
almost as old as the primit 
‘Originally, they were the 
ing. machinery. 
Fxe-laying? 
vs Ves. You remember I told 
you that the early. pushed-in ball creatures 
had a double lining of cells, and that later 
2 third layer appeared between the original 
two? Well, from this third layer, pouches 
Dudded off 'on ‘either side of the ‘primitive 
ut. From the first, they had the ability 
to contract and expand, to throw out the 
‘eee of the creatures. This contracting power 
enabled the primitive animal to undulate— 
that is, to send waves along its body, and 
rward in that way.” That was the 


‘Ms. Mox: “And then? 
Dr. Gatoory: The early, pre-backboved | 

fuhes, of which the lancelet is a survivor, 

hada very simple kind of muscles. ‘These | 

became more elaborate in the fishes, and it 

i from them that we inherited our bask 

ruscle: structure 


Mr. Mox: Where did we get our back- 
bone? 
Dr. Grecony: I will explain that to you | 


the ‘next time, when Twill tell you the 
Hory ef our Upright posit 
‘i. Mox: 


TEithat 2 stow in itett? | 
Tt part of a very. fas 
nating and intriguing story—our descen 


from the monkeys! 
Die, alse inthe eest 

Nest month, Dr. Gregory wil tll how 
‘ze climbed ‘out of the branches and learned 
{fo walk om our hind feet. Here is the most 
trlling ‘chapter in Max’ history, one of | 
been interest to. every thinking persom, set 
forth by one of the world’s foremost exthor- | 
ites. Watch for it in the September issue of 
Porcran Scizxce Mostuty, on sale at all 
news stands om August 1 
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Daring Men Test Giant Rockets 


definitely settled in spite of the many experi- 
ments, is the best shape for the combustion 
Chamber, and the materials from which it 
should be constructed. This chamber, which 
the Germans ‘call the rocket motor, is the 
place in which the continuous deving explo- 
‘ions take place, From one end of it projects 
the slighty flaring nozzle through which rush 
the escaping uses. 

“The best shape so far discovered is eslin- 
ical, with rounded ends, s0 that the inner 
chamber looks not greatly unlike an exe with 
‘both ends the same size. Tt has been learned 
that the fuel must be introduced at the lower 
feud, near the exhaust nozzle, but in such a 
direction that it squirts upward, the streams 
of sling aed ekyaea meting sew eee 
Above the center. 


ROGEEE motor ar mae being bu of 
EX siumizum or duraiain, wi a ane 
ining of thin copper. They ‘are surpris 
small for the power they yield, and this 
‘one of their advantages, shared ‘by no other 
hotor. ‘There are no moving parts, conse- 
{quently no mechanical losses. A'seuall rocket 
rotor not much larger than an ordinary eg, 


weighing complete not much more than a 
quarter of a pound, will yield a “lit” of 
about twenty-five pounds, and can shoot a 


tea-pound rocket upward (or twenty miles ia 
Iitie”more than a minute. 

Te is dificult to calculate the actual horse 
power generated by a rocket motor, since 
there is no revolving shaft trom which the 
brake horsepower may be taken. Further, 
the faster a Focket goes the greater its efi- 
‘lency, This. theoretically. approaches the 
‘maxinium when the rocket motor is moving 
forward at the speed of the ejected. gases 
This may neighborhood of a mile 
4 second, and since to date no rocket has 
ver gone so, fast, we suust depend upon 
Calculations alone fo ive us the horsepower 
enerated by such an engine 

Dr. Paul Heylandt, a German experi- 
renter, recently announced that he bad built 
rocket “motor Weighing fourteen pounds 
Capable of delivering 209 honpower, A ea 

‘motor of the same power would weich 
between’ 250\ant 380 poumio—a comparison 
which shows the enormous aifvantaze of 
Focket power in craft thit require. lake 
engines, 

‘Dr. Heyland's motor, attached to a spec 
inl constructed automobile, was tried out 

empl ai Bel. "‘Buring 9 fast cone 
Shuing ot gail oxygen snd exlin, 
‘emitted & roar that startled persons two miles 
away and sent the car forward at a terrific 
Speed 


HE fact that veces uch «automobiles 
and ordinary” airplanes are structural 

incapable of traveling at speeds suficient 19 
Uulize the full eficieney of rocket motors 
may forever prevent the employment of this 
method of propulsion for such machines 
Rocket vehicles will have to be streamlined 
to the last degree, perhaps shaped like xilitary 


torpedoes 
ih fact It was a ship of just this type that 
was recently described by Hatolt A” Danae, 
ne of the aeronautical enginers in Americd 
tho ‘has given his attention to the problem 
he ate rok ah wit haves 
satertight and airtight a 
Zitgdlng ere te dente fats oe bo 
‘when the erat fin fll ight, and it will eo 
Toaring through the ‘upper ‘strata. of the 
Atmosphere at calculated. speed of 3.000 
‘tiles "an hour or tore, with a. spear of 
Dluish-white fre streaming out behind. These 
Ships will have to. be eatipped with spec 
havigating appari, probably devices ike 
tmovdern compensating aritery eu Ssh, 19 


(Continned from page 31) 
permit steering by the fined stars. 

‘Such ‘Ayers yell make the journey from 
New Vork to Paris in an hour or am hour 
and a half. ‘Los Angeles will be only about 
an hour away from New York. Commuters 
from ‘San Francisco can go dally to thelr 
jobs in Chicago, 

Before these wonders come to pass, how 
ever, a stupendous amount of Work must 
be done. We are stil in the first stage of 
rocketry, anda large portion of the work is 
row being done not wath actual rockets, but 
fon what technicians call the “proving stand” 
a'set-up oa which rocket motors can be 
tested as to Lift and efficiency without going 
to the trouble or expense of buikling the 
entire rocket. Less spectaculsr than actual 
ocket shots, the proving stand work is never- 
theles extremely important at this stage. 


[E202 tach rockets coms f thre pars 
“the tanks for fuel together ‘with the 
necessary feed lines and valves, the motor or 
Combustion chamber and its nozzke, aml the 
“pay-load” compartment, which ia small 
rockets includes the instruments, such as the 
barometer, thermometer, aad ‘camera sent 


up teed picture conditions at heh 
itudes, and the parachute ot other land- 
ing gear 


‘Each part_presents innumerable unsettled 
problems. The tanks must be arranged 50 
4s to give the rocket complete balance in 
Aight, Whether they ate full or empty and in 


A Raubter 
A. eelprint... | 


‘That was the only clue left 
by the murderer—but it w: 
| enough. Amazingly skillful 
| work is now being done by 
fclentifc detectives in the big 
cities of the world. In the 
September Issue of PoruL aR 
Science MonTHLY will 
appear a thrilling article on 
‘the capture of criminals by 
clues found in tiny specks of 
blood. 


More exciting than any detective 
stories ever told of Sherlock 
| Holmes. 


all mages between ‘The pay-load must be 
Sekt impact ad able to withand thks, 
‘and its com) 

fot to disturb the balance ofthe 


ing tests, The fuels are turned on by remote 
‘control, apd the lilt of the rocket motor 1s 
automatically recorded by a special clockwork 
devier 

‘A series of experiments along this same 
line will soan be started near Ni 
‘the “American "Interplanetary | Sociel 
‘organization in this country that corresponds 
{to the German, society. Several individual 
Americans, particularly De, Robert H. God- 
dara re lb cazeying cn experiments with 
rocktts. Dr. Goddard is now devot 
Toi ine tp rocker esperneta at Roswelh 
N. ML, under a grant 1 $100,000 made by. 
the late Simon Guagenieim, 


ANOTHER America at work onthe prob. 
‘em of adapting liquid fuels to rocket 
‘motors is Harry W. Dull, of Syracuse, N.Y. 
student at Syracuse University who gained 
international attention by. his experiments 
with a rocket sled last spring, Bull is now 
‘making wse of the laboratories of the univer- 
sity to develop a powerlul rocket motor, ad 
may later build a rocket making use of his 
discoveries. 

‘These are by no means the only Americans 
‘who are working on this fascinating ‘new 

iblem in this country and abroad. Tn 

enna, the American physicist, Dr. Darwin 
6. yen, separ f be Dulin 4 now 
rocket, following the accident that dest 
his attempt at Mt Redorta, in Italy, 
Year. "Several “universities "and technical 
Schools in this country have now bexun to 
turn their attention to rockets, and it Mkely 
that several students of engincering will make 
aa mark for themselves in the near future with 
‘ducoveries now on the way. 

‘Americans must hurry if they are (0 com= 
Em tefl withthe eniners 

mirope. ‘There are’ now four European 
‘eroupe organized ‘to further rocket study, 
and ail are headed by engineers, scientist, oF 
‘mathematicians. The president of the Get 
‘man Verein fur Raumschiiahrt is Professor 
Hermann Oberth, internationally know rock- 
tor. A new organization has recently been 

med at Vienna under the leadership of 
Guido Baron von Pirque, one of the foremost 
eeineers of Austria. 


LENINGRAD there is a group headed 
by Professor Nikolay Rynin, mathemati- 
can and engineer, and in France a committer 
‘of members of the French Astronomical 
Society "annually awards ‘the ‘international 
Kept Prize of 10,000 francs. forthe 
Botherancs of mtromtetia, a fhetew sears 
‘of space navigation tas beca called. ‘This 
Dprize is made possible by” the interest and 
enerosity of “Andre Hirsch, the French 
banker, and Robert Esnault-Pelterie, author 
of Liditronantiqne, ay neronasial engineer 
oF fotematioea 
Perhaps. sever ‘before’ ta the tory af 
science, with the possible exception af radio, 
hhas''a ‘projected development’ of this kind 
allracted. so much popular attention, “OF 
‘calited so ‘many enthusiuts.” Tn Europe 
hore than 1,200 persons belong to the Vari= 
‘ows societies and contribute regularly’ to the 
experiments. “In this country we have not 
hhcard so much of rocketry, but already there 
are several bundred enthusiasts organizing 
to begin experiments on an important seale, 
Perhaps the day of huge space-ships ying 
to the moon is still a considerable distance 
away, but it is reasonable to believe that 


Beckes wy te ceuiay tke cee en 
this decade. 


Only when 


ERY batch of Ethyl Gasoline must 
0 through a literal third degree before 
itreaches the tank of your car. 


rst, a sample of the base gasoline goes 
before a board of "gasoline doctors” in one 
of the six Ethyl laboratories 


‘They delve into its ancestry for gum and 
sulphur, hereditary diseasesof gasoline. They 
sound its nerves to determine how jumpy it 
is, how quickly it will knock. They test it 
for volatility—the quickness with which it 
changes from a liquid to a vapor ready to 
deliver power. 


Only when gasoline passes all tests can it 
bbe mixed with Ethyl fluid. Afterit has been 
mixed at the refinery, it comes back to an 
Ethyl laboratory to go through the same 
tests for a second degree. It comes back for 
the third degree in the samples that Ethyl 
inspectors buy from roadside pumps. 


Every time you "fill er up with Ethyl,” 
you get gasoline that has passed these strict 
teats. That's why you always get good gaso- 
line—plus controlled combustion: the fine 
performance, thequicker getaway, theadded 
power on hills that only Ethyl can give. 

thyl Gasoline Corporation, NewYork City 


asoline 


PASSEs 
this PuysicaL EXAMINATION 


can it become Ethyl Gasoline 


1. SULPHURisasdangcrouinguiness 
swale fen ae to popia So shy chennt 
brn polos sumplcs and este she pod 
esol conbusdn bybul 

perehecrerecys fen 


ing them throwgh 
sulphur content. 


3. GUM makes for intestinal sluggishness 

becomes Ethyl 
‘Shown pic- 
tured here are the evaporating dishes used 
te show how much gum each sample has. 


2. VOLATILITY is the quality that 
makes you jump out of bed in the morning 
feeling like a six-year-old, And gasoline must 
hhave this quality before it can become Ethyl 
Gasoline 


4. KNOCKING is the influenza of gaso- 
Fine. Ie is cough, snecze and weakened power 
rolled into one. This test tells how much Eehyl 
fluid is needed to make the patient sound 
and healthy again—free from any knock, 


ETHYL GASOLINE 


Of course Camets are milder 
THEYRE FrResi 


